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ENVIRONMENTAL IMPACT STATEMENT
FOR THE VINEYARD WIND 1 OFFSHORE WIND ENERGY PROJECT
DRAFT () FINAL (X) DRAFT SUPPLEMENTAL ()

Lead Agency: U.S. Department of the Interior, Bureau of Ocean Energy Management
(BOEM), Office of Renewable Energy Programs

Cooperating Federal
Agencies: U.S. Department of Commerce, National Oceanic and Atmospheric
Administration, National Marine Fisheries Service
U.S. Department of Defense, Army Corps of Engineers
U.S. Department of Homeland Security, Coast Guard
U.S. Department of the Interior, Bureau of Safety and Environmental
Enforcement
U.S. Environmental Protection Agency

Cooperating Tribal
Nation: Narragansett Indian Tribe

Cooperating State

Agencies: Massachusetts Office of Coastal Zone Management
Rhode Island Coastal Resource Management Council
Rhode Island Department of Environmental Management

Contact Person: Jennifer Bucatari
Environmental Protection Specialist
Office of Renewable Energy Programs, Environment Branch
Bureau of Ocean Energy Management
Office (703) 787-1742
Jennifer.Bucatari@boem.gov

Area: Lease Area OCS-A 0501

Abstract:

This Final Environmental Impact Statement (FEIS) assesses the potential environmental, social,
economic, historic, and cultural impacts that could result from the construction, operation, maintenance,
and decommissioning of an approximately 800-megawatt offshore wind energy facility located more than
14 miles (23.6 kilometers) southeast of Martha’s Vineyard. This Vineyard Wind 1 Offshore Wind Energy
Project (Project) is proposed by Vineyard Wind LLC and designed to serve demand for renewable energy
in New England. The FEIS was prepared following the requirements of the National Environmental
Policy Act (42 United States Code [U.S.C.] 88 4321-4370f) and implementing regulations. This FEIS
incorporates analyses in the Supplement to the Draft Environmental Impact Statement (SEIS) addressing
reasonably foreseeable offshore wind activities and their effects, previously unavailable fishing data, a
new transit lane alternative, and changes to the proposed Project made by Vineyard Wind LLC. The FEIS
also addresses comments received during the Draft Environmental Impact Statement (DEIS) and SEIS
comment periods. The FEIS will inform BOEM in deciding whether to approve, approve with
modifications, or disapprove the proposed Project. Cooperating agencies may also rely on the FEIS to
support decision making if they determine the analysis is adequate for that purpose. BOEM’s action
furthers U.S. policy to make the Outer Continental Shelf energy resources available for development in an
expeditious and orderly manner, subject to environmental safeguards (43 U.S.C. § 1332(3)), including
consideration of natural resources and existing ocean uses.
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APPENDIX' A.  PLANNED ACTION OFFSHORE WIND SCENARIO AND
ASSESSMENT OF RESOURCES WITH MINOR IMPACTS

This appendix describes offshore wind development activities that the Bureau of Ocean Energy Management
(BOEM) considered reasonably foreseeable for the purpose of assessing planned action impacts in the
Supplement to the Draft Environmental Impact Statement (SEIS) and in this Final Environmental Impact
Statement (FEIS). In addition, to focus on the impacts of most concern in the main body of this FEIS, BOEM has
included the analysis of resources with no greater than minor adverse impacts in this appendix (air quality, water
quality, birds, and bats). Those resources with potential impact ratings greater than minor are included in FEIS
Chapter 3.

Cumulative impacts are the incremental effects of the Proposed Action on the environment when added to other
past, present, or reasonably foreseeable actions taking place within the region of the proposed Project, regardless
of which agency or person undertakes the actions (40 Code of Federal Regulations [CFR] 1508.7). This FEIS
discusses resource-specific impacts that could occur if impacts associated with the Proposed Action would
contribute to or overlap spatially or temporally with impacts from other past, present, or planned actions taking
place within the region of the proposed Project, regardless of which agency or person undertakes the actions. This
appendix focuses on the expanded plan action scenario associated with planned offshore wind development
activities described in Chapter 1. Unless otherwise specified in this FEIS, BOEM considers information related to
past, present, and planned projects, including non-offshore wind-related activities, the same as presented in the
Draft Environmental Impact Statement (DEIS).

As described in FEIS Section 1.7.1, BOEM conducted a thorough process to identify the possible extent of
reasonably foreseeable offshore wind development on the Atlantic Outer Continental Shelf (OCS). As a result of
this process, BOEM has assumed that approximately 22 gigawatts (GW) of Atlantic offshore wind development
are reasonably foreseeable along the east coast. Reasonably foreseeable development includes 17 active wind
energy lease areas (16 commercial and 1 research) (Figure A.1-1), which include named projects and assumed
future development within the remainder of lease areas outside of named project boundaries, as described in this
appendix and in FEIS Section 1.7.1. Levels of assumed future development are based on state commitments to
renewable energy development, available turbine technology, and the size of potential development areas. These
assumptions form the basis for analyzing potential resource-specific impacts (FEIS Chapter 3).
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Figure A.1-1: Wind Lease Areas Considered in Planned Action Offshore Wind Scenario
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Under the renewable energy regulations, the issuance of leases and subsequent approval of wind energy
development on the OCS is a phased decision making process and occurs over several years. Starting with lease
issuance, the process follows these general steps:

o Lease Issuance—BOEM issues a commercial wind energy lease that gives the lessee exclusive rights to seek
BOEM approval for the development of the lease area. BOEM conducted National Environmental Policy Act
(NEPA) analyses and assessed the potential impacts of site characterization surveys for offshore Rhode
Island, Massachusetts, New York, and the Mid-Atlantic (76 Federal Register [Fed. Reg.] 169 [August 18,
2011], BOEM 2016b, and BOEM 20154, respectively). Lessees may request to assign a portion of their lease
to another qualified legal entity, which would lead to a new lease number within a previously defined lease
area. A new lease would not impact the expanded planned action scenario because the collective acreage of
lease area available for development would remain unchanged.

e Site Assessment Plan (SAP) Review/Approval'—Although a SAP is not required, BOEM assumes that every
lessee will plan to install one meteorological (met) tower or one to two met buoys for site assessment. If the
lessee is proposing to install site assessment facilities, the lessee has 1 year after lease execution to submit a
SAP, which must contain a detailed proposal for the installation and, if applicable, construction of met towers
or buoys. BOEM must approve the SAP before site assessment activities commence. After SAP approval, the
lessee has up to 5 years to complete site characterization and site assessment activities to support a
Construction and Operations Plan (COP). BOEM conducted NEPA analyses and assessed the potential
impacts of site assessment activities for offshore Rhode Island, Massachusetts, New York, and the Mid-
Atlantic (76 Fed. Reg. 169 [August 18, 2011], BOEM 2016b, and BOEM 2015a respectively).

e COP Review and Approval—Six months prior to the end of the 5-year assessment term, the lessee submits a
COP that contains a detailed plan for the construction and operation of a wind energy project on the lease
area. COP submittal triggers a project-specific NEPA analysis (for Vineyard Wind, this current NEPA
process). After completion of the NEPA document, BOEM may approve, approve with modifications, or
disapprove a lessee’s COP. If approved, the lessee is allowed to construct and operate wind turbine generators
and associated facilities for the operations term of the lease (typically 25 years) (BOEM 2016b).?

The following sections describe reasonably foreseeable activities associated with offshore wind development on
the Atlantic OCS and identify the development status of proposed offshore wind projects. Reasonably foreseeable
activities associated with offshore wind development include site characterization studies, site assessment
activities, construction and operation of offshore wind facilities, port upgrades, and construction and maintenance
of offshore export cables. These sections also identify assumptions used to evaluate potential impacts in the
geographic analysis areas identified for resource-specific expanded planned action analysis contained within this
FEIS.

! Note that BOEM may approve, approve with modifications, or disapprove a lessee’s SAP.

2 For analysis purposes, BOEM assumes in this FEIS that the proposed Project would have an operating period of 30 years. Vineyard
Wind’s lease with BOEM (Lease OCS-A 0501) has an operations period of 25 years that commences on the date of COP approval
(https://www.boem.gov/Lease-OCS-A-0501/ at Addendum B; 30 CFR § 585.235(a)(3)). Vineyard Wind would need to request an
extension of its operations period from BOEM in order to operate the proposed Project for 30 years. For purposes of the maximum-case
scenario and to ensure NEPA coverage if BOEM grants such an extension, however, this FEIS analyzes a 30-year operations period.
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A.l. METHODOLOGY FOR ASSESSING PLANNED ACTION IMPACTS

A.1.1. Overview of the Scope for Offshore Wind Activities

BOEM analyzed the possible extent of future offshore wind development in the United States on the Atlantic
OCS to determine reasonably foreseeable effects measured by installed power capacity, and the SEIS was
published in June 2020 (BOEM 2020a). This is summarized in Chapter 1 Figure 1.7-1 and expands what offshore
wind actions are considered reasonably foreseeable beyond those included in the DEIS to include approximately
22 GW of offshore wind power projects.

A.1.1.1. Reasonably Foreseeable Assumptions

o Itisdifficult to predict turbine capacity and spacing or other future engineering for planned but currently
unscheduled offshore wind awards. For those projects with announced wind turbine generators (WTG) sizes,
BOEM assumed an 8 or 12 MW WTG. BOEM understands that turbine capacity may exceed 12 megawatts
(MW) in the future. However, for future procurements and projects under this planned action analysis, BOEM
evaluates potential impacts assuming that 12 MW WTGs will be used—since it is the largest turbine now
commercially available.

e The simultaneous construction of multiple projects within the U.S. Atlantic region would require a substantial
number of specialized vessels and a robust supply chain. BOEM’s analysis to develop a reasonably
foreseeable build-out scenario assumes the challenges of vessel availability and supply chain will be
overcome, and projects will advance at the schedule the states and developers have announced.

e BOEM assumes that all planned offshore wind procurements will be awarded, even for those states that have
clauses requiring state boards or commissions to only approve offshore wind procurements if determined in
the public interest or in the best interest of ratepayers. If any offshore wind agreements are not awarded, fewer
projects will be developed than BOEM foresees.

e Some states might include technical, economic, or environmental stipulations in their offshore wind
solicitations that are too burdensome for prospective developers, and this would reduce BOEM’s build-out
scenario.

e Infrastructure does not currently exist to handle interconnection points and transmission for 22 GW of
Atlantic offshore wind energy. BOEM assumes these challenges will be solved and that 22 GW of Atlantic
offshore wind can be built. This analysis does not address potential solutions, but independent transmission
proposals dedicated to offshore wind energy could assist.

o BOEM assumes that each project would have its own submarine transmission line and that regional
transmission ROW projects are not currently foreseeable. However, if shared submarine cable were developed
in the future, environmental impacts would be reduced for most resources as compared to multiple cable
corridors.

e Section A.1.1.2 details BOEM’s technical assumptions regarding the design and placements of potential
future project elements (e.g., WTGs, cables). This appendix also specifies BOEM’s assumptions related to the
anticipated timing of reasonably foreseeable offshore wind activities, including the number of foundations
anticipated in a given year over the next 6 to 10 years, some of which would overlap in time. The assumptions
outlined are used in evaluating potential planned action impacts on the resources analyzed in this document.

A.1.1.2. Detailed Scope for Future Offshore Wind Activities

Before deciding on the planned action scope described in Section A.1.1.1, BOEM evaluated several possible
options. Each bar in Figure 1.7-1 represents possible offshore wind development based on the factors necessary
for project development to occur (resource potential, area available, demand, and level of planning). From the top
of the figure moving down, each bar narrows the level of potential development when compared to the bars above
it. Each bar also represents a level of specific information available regarding the potential development, with
increasing information as one goes down the inverted pyramid. To capture this information, BOEM began by
reviewing the U.S. Department of Energy’s (DOE) 2016 Offshore Wind Energy Resource Assessment for the
United States (Musial et al. 2016) and the DOE’s 2018 Offshore Wind Technologies Market Report (DOE 2019).
Next, BOEM estimated the capacity of existing planning and lease areas, and reviewed state legislation, offshore

A-4



Vineyard Wind 1 Offshore Wind Energy Project—FEIS Appendix A—Planned Action Offshore Wind Scenario and
Assessment of Resources with Minor Impacts

wind commitments, and requests for proposals. BOEM also reached out to states when information was unclear or
lacking, and compiled current and potential projects from submitted plans, discussions with lessees, and industry
announcements.

A.1.1.2.1. Atlantic Offshore Wind Technical Resource Potential

DOE estimates the technical resource potential of state and federal waters offshore Maine to Georgia (water
depths less than 3,280 feet [1,000 meters]) to be 1,236 GW (top bar on Figure 1.7-1), about the same as the
nation’s current total electricity use. BOEM did not assume that offshore wind turbines would occupy every
square mile of these areas or that more energy would be produced than could be procured by Atlantic states
(Musial et al. 2016) because it considers such scenarios unfeasible. Instead, BOEM’s planned action analysis
bases its estimate of wind technical resource potential on the potential of areas that are leased, excluding leased
areas offshore North Carolina, which currently has no announced goals or stated demand for offshore wind
energy.

A.1.1.2.2. Technical Resource Potential of Atlantic Call, Wind Energy, and Lease Areas

To determine developer interest in proposed areas, BOEM issues a Call. BOEM’s Call Areas are typically
reduced through the planning and leasing processes following engagement with stakeholders, tribes, and state and
federal government agencies. There are currently two Call Areas on the Atlantic OCS: New York (approximately
1,735,154 acres [7,022 square kilometers (km?)]) and South Carolina (approximately 853,957 acres [3,456 km?]).
See second bar on Figure 1.7-1.

Call Areas are then narrowed into Wind Energy Areas (WEAS), which are areas that appear to be most suitable
for commercial wind energy development while presenting the fewest apparent environmental and user conflicts.
BOEM does not consider development of Call Areas and WEAS reasonably foreseeable because leasing of these
areas is highly uncertain. BOEM could decide not to offer a WEA for leasing, and there is no guarantee that all
areas offered for lease will receive bids.

A.1.1.2.3. Technical Resource Potential of Existing Atlantic Leases

There are currently 17 active wind energy lease areas (16 commercial and 1 research) covering approximately
1,744,289 acres (7,059 km?2). BOEM estimates their total technical capacity to be about 25 GW (Figure 1.7-1,
fourth bar).? This is greater than the capacity previously stated by BOEM and estimated by the National
Renewable Energy Laboratory.* It would represent greater offtake than is presently planned by Atlantic states.
Unsuitable geological conditions identified during site characterization surveys, potential use conflicts, habitat
resource concerns, endangered species effects, and future navigation corridors identified by the U.S. Coast Guard
(USCG) could exclude significant portions of the leases from development. Therefore, it is improbable that
Atlantic active leases will be developed to their maximum technical capacity due to unsuitable conditions. This
is consistent with BOEM’s Qil and Gas Program, which does not assume all areas leased will be explored

and developed.

A.1.1.2.4. State Capacity Commitment for Offshore Wind

As shown on Figure 1.7-1 (in Chapter 1) and Table 1.7-1 (in Appendix B), the state pledges for offshore wind
capacity currently total about 29 GW (third bar on Figure 1.7-1). The offshore wind capacity associated with each

3 Industry appears to anticipate continuing the trend of increasing available turbine size over the next several years of development. The
recently developed Haliade-X 12 MW turbine has a rotor diameter of 722 feet (220 meters), making the optimal turbine spacing for this
machine approximately 0.83 nautical mile. BOEM assumes an average spacing of 1 nautical mile with an average turbine size of 12 MW
(12 MW per square nautical mile [MW/nm?]) to calculate the total 25 GW active lease nameplate capacity.

4 Existing wind energy leases in the Atlantic have been calculated by the National Renewable Energy Laboratory to have an approximate
capacity of about 21 GW (all lease areas developed at 10.3 MW/nm2 [DOE 2019]). The actual capacity of a particular lease may vary
(higher or lower) due to turbine sizes, turbine field density, or navigation corridors. Average offshore wind turbine size in U.S. waters
should average at least 12 MW and the largest turbines could exceed 15 MW before 2025. The build-out of Atlantic wind leases is likely to
average more than 12 MW/nma2 (if fully developed), assuming an average of 1 nautical mile spacing in all directions across wind leases (the
widest spacing proposed by a developer for a project thus far).
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state in Table 1.7-1 is divided among awarded, scheduled, and planned but unscheduled procurements. This total
capacity is specific to offshore wind and does not include more general renewable or clean energy goals. Out of
the three categories of commitments, offtake awards provide the greatest certainty for development, followed by
announced, scheduled solicitations. State goals that are planned but do not have a scheduled award or
procurement dates could occur as a series of procurements, or simply not be met if future cost reductions do not
meet the states’ award criteria. Some states have clauses requiring state boards or commissions to approve
offshore wind procurements only if determined in the public interest or in the best interest of ratepayers. If
offshore wind offtake is not awarded due to the cost of offshore wind subsidies or for other reasons, the planned
state procurements would not be fully realized. Furthermore, state commitments for offshore wind development
may not be met for lack of available lease area or technical capacity. BOEM considers only 22 GW of all state
capacity commitments to be reasonably foreseeable, after accounting for such limitations on state commitments,
particularly those that exceed what is technically achievable in existing lease areas within transmission range with
existing technology (fifth bar on Figure 1.7-1).

BOEM estimates the years of planned capacity as shown in Table 1.7-1. The technology available to meet future
procurements may be quite different in 10 or more years than what is available today.

A.1.1.2.5. Offshore Wind Offtake Awarded and Solicitations Announced

A total of 6.4 GW has been awarded to meet state offshore wind procurements. Announced solicitations are those
that have not yet been awarded but that a state has scheduled to award. Combined awarded and announced
offshore wind procurements total 13.8 GW (see awarded or announced procurements in Table 1.7-1). This does
not include state commitments that have been planned but are unscheduled. Those commitments are captured in
the planned category.

A.1.1.2.6. Projects Announced

Lessees have publicly announced plans for additional projects in addition to the ten COPs BOEM is currently
processing. Table 1.7-2 in Appendix B describes the current approved, proposed, and contemplated projects
across all Atlantic lease areas. The capacity listed for a project corresponds to either the design envelope in its
submitted COP or the size of procurements that the developer has publicly announced it would bid on.

Some developers entered into offtake agreements before submitting a COP (e.g., Ocean Wind, Skipjack, and
Sunrise), and some developers submitted COPs before securing an offtake agreement (e.g., Bay State Wind and
Vineyard Wind 1). For purposes of this analysis, BOEM considers a project that has submitted a COP with no
offtake agreement further along in development than a project with only an offtake agreement and no COP
submitted, because the former provide information needed for regulatory review. The information associated with
announced projects varies. For example, it might be a detailed submission to a procurement request for proposal,
a company website with no specification beyond a general intention of development, or a general project area
location and capacity.

If approved, the proposed Project is on track to be the nation’s first large-scale offshore wind energy project.
Comments received on the SEIS from companies in the offshore wind industry have noted that approval of the
Project would encourage and support continued investment in other offshore wind projects and the creation of a
domestic supply chain for the offshore wind industry in the eastern United States. This could accelerate the
offshore wind industry and lead to additional future project announcements.

A.1.2. Resource Geographic Analysis Areas

Each resource has a geographic distribution and these differ in the areas that may be affected by the proposed
Project (Table A-1). Figures A.7-1 through A.7-16 identify the resource-specific geographic analysis areas.
Table A-4 lists reasonably foreseeable wind energy projects or activities in addition to the proposed Project. The
table identifies whether these projects or activities are located within particular resource-specific analysis areas
and thus are considered in the FEIS impacts analysis. BOEM has adjusted the geographic analysis areas for
impacts for select resources since the DEIS as described in Table A-1.
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Table A-1: Resource-Specific Geographic Analysis Areas for the Expanded Planned Action Analysis

Resource

Geographic Analysis Area

Terrestrial And
Coastal Fauna

The geographic analysis area for terrestrial and coastal fauna is defined by a 0.5-mile (0.8-kilometer)
buffer around all land areas that would be disturbed by the proposed Project. As described in FEIS
Appendix A Section A.8.5.1, BOEM expects the terrestrial and coastal fauna in this area to have small
home ranges. These resources are unlikely to be affected by impacts outside their home ranges. Figure
A.7-1 depicts the geographic analysis area for terrestrial and coastal fauna. The geographic analysis area
for terrestrial and coastal fauna is similar to that considered in the DEIS, but has removed the New
Hampshire Avenue landfall location and associated upland route as the route is no longer considered by
Vineyard Wind. This discussion of terrestrial and coastal fauna does not include birds, which are
discussed separately under Section A.8.3, or bats, which are discussed separately under Section A.8.4.

Coastal Habitats

The geographic analysis area for coastal habitats is defined as all lands and waters within the 3-nautical-
mile seaward limit of Massachusetts’ territorial sea to 100 feet (30.5 meters) landward of the first major
land transportation route encountered (a road, highway, rail line, etc.) that is within a 1-mile
(1.6-kilometer) buffer of the OECC. Figure A.7-2 depicts the geographic analysis area for coastal
habitats. Although the plants and animals that build biogenic coastal habitats do not move appreciably
except through reproduction, this buffer allows for the gradual progression of these organisms across the
seascape. The geographic analysis area for coastal habitat is similar to that considered in the DEIS, but
has removed the New Hampshire Avenue landfall location as the landfall is no longer considered by
Vineyard Wind.

Benthic Resources

The geographic analysis area for benthic resources extends for a 10-mile (16.1-kilometer) radius around
the WDA and the OECC proposed in the COP. This area is based upon where the most widespread
impact (namely, suspended sediment) from the proposed Project could affect benthic resources. While
sediment transport beyond this radius is possible, sediment transport related to the proposed activities is
likely to remain within this area, according to the results of the model presented in COP Volume IlI,
Appendix I11-A (Epsilon 2020b). Highly mobile benthic animals and planktonic life stages of otherwise
benthic organisms may be affected by activities outside of this area and are therefore considered among
the resources discussed in Section 3.2. The following analysis includes any reasonably foreseeable
offshore wind developments in lease areas with a more-than-nominal overlap with the geographic
analysis area. Figure A.7-3 depicts the geographic analysis area. The geographic analysis area is
identical to that considered in the DEIS.

Finfish,
Invertebrates, and
Essential Fish
Habitat

The geographic analysis area for finfish, invertebrates, and EFH is the U.S. waters of the LME, which is
likely to capture the majority of the movement range for most species in this group. The Northeast Shelf
LME extends from the southern edge of the Scotian Shelf (in the Gulf of Maine) to Cape Hatteras, North
Carolina. Figure A.7-4 depicts the geographic analysis area for finfish, invertebrates, and EFH. The
geographic analysis area for finfish, invertebrates, and EFH is similar to that considered in the DEIS, but
its northern portion has been slightly reduced to include only U.S. waters.

Marine Mammals

The geographic analysis area for marine mammals includes the Scotian Shelf, Northeast Shelf, and
Southeast Shelf LMEs, which are likely to capture the majority of the movement range for most species
in this group. LMEs are delineated based on ecological criteria including bathymetry, hydrography,
productivity, and trophic relationships among populations of marine species, and NOAA uses them as
the basis for ecosystem-based management. The Northeast Shelf LME extends from the southern edge
of the Scotian Shelf (in the Gulf of Maine) to Cape Hatteras, North Carolina. The Southeast Shelf LME
extends from the Straits of Florida to Cape Hatteras, North Carolina. These LMEs extend from the
coastline offshore to the shelf break (at approximately 328.1 to 656.2 feet [100 to 200 meters] depth).
The geographic analysis area is identical to that considered in the DEIS. Figure A.7-5 depicts the
geographic analysis area for marine mammals.

Sea Turtles

The geographic analysis area for sea turtles includes the Scotian Shelf, Northeast Shelf, and Southeast
Shelf LMEs, which are likely to capture the majority of the movement range within U.S. waters for most
species in this group. LMEs are delineated based on ecological criteria including bathymetry,
hydrography, productivity, and trophic relationships among populations of marine species, and NOAA
uses them as the basis for ecosystem-based management. The Northeast Shelf LME extends from the
southern edge of the Scotian Shelf (in the Gulf of Maine) to Cape Hatteras, North Carolina. The
Southeast Shelf LME extends from the Straits of Florida to Cape Hatteras, North Carolina. These LMEs
extend from the coastline offshore to the shelf break (at a depth of approximately 328.1 to 656.2 feet
[100 to 200 meters]). The geographic analysis area of nesting for all turtle species ranges from North
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Resource

Geographic Analysis Area

Carolina southward. The geographic analysis area is identical to that considered in the DEIS. Figure
A.7-6 depicts the geographic analysis area for sea turtles.

Demographics,
Employment, and
Economic
Characteristics

The geographic analysis area for demographics, employment, and economic characteristics includes the
counties where proposed onshore infrastructure and potential port cities are located, as well as the
counties in closest proximity to the WDA (Barnstable, Bristol, Dukes, and Nantucket counties,
Massachusetts; and Providence and Washington counties, Rhode Island). Figure A.7-7 depicts the
geographic analysis area for demographics, employment, and economic characteristics. These counties
are the most likely to experience beneficial or adverse economic impacts from the proposed Project. The
geographic analysis area is smaller than the geographic analysis area considered in the DEIS. The DEIS
included Fairfield and New London counties, Connecticut. These counties have been removed from the
geographic analysis area because the Port of Bridgeport in Fairfield County and the Port of New
London/Groton in New London County are no longer being considered as supporting facilities for the
Vineyard Wind 1 Project offshore construction.

Environmental
Justice

The geographic analysis area for environmental justice populations includes the counties where
proposed onshore infrastructure and potential port cities are located, as well as counties in closest
proximity to the WDA (Barnstable, Bristol, Dukes, and Nantucket counties, Massachusetts; and
Providence and Washington counties, Rhode Island). Figure A.7-7 depicts the geographic analysis area
for environmental justice populations. These counties, and environmental justice communities located
within them, are the most likely to experience economic impacts from the Proposed Action. The
geographic analysis area for environmental justice populations is smaller than the geographic analysis
area considered in the DEIS. The DEIS included Fairfield and New London counties, Connecticut.
These counties have been removed from the geographic analysis area because the Port of Bridgeport in
Fairfield County and the Port of New London/Groton in New London County are no longer being
considered for use supporting facilities for the Vineyard Wind 1 Project offshore construction.

Cultural Resources

The geographic analysis area for cultural resources consists of the areas of potential effect, as well as the
locations of known or planned future offshore wind development off the coast of Cape Cod, Nantucket,
and Martha’s Vineyard. Figure A.7-8 depicts the geographic analysis area for cultural resources. For
visually affected cultural resources, the geographic analysis area is limited to the viewshed area of
intervisibility for the Proposed Action and the future offshore projects within the geographic analysis
area for cultural resources. For all other cultural resources, the geographic analysis area is limited to the
Proposed Action’s terrestrial land and seafloor disturbance. As a result, the geographic analysis area for
cultural resources is defined as follows:

e The depth and breadth of the seabed potentially affected by any bottom-disturbing activities
associated with the construction, including but not limited to the WTGs, offshore export cables, and
support facilities, as well as areas that could be impacted by associated activities such as dredging,
deploying and moving vessel anchors, and temporary or permanent construction or staging areas;

e The depth and breadth of terrestrial areas potentially affected by ground-disturbing activities
associated with construction of onshore infrastructure such as export cables, transmission lines,
electrical substations, port expansions, and temporary or permanent construction or staging areas; and

e The area of intervisibility between the viewshed from which structures from the Proposed Action
would be visible and the viewshed from which structures would be visible from reasonably
foreseeable offshore wind developments. The analysis of visual impacts is applied only to those
historic properties that are adversely affected by the Proposed Action and that have a view of other
reasonably foreseeable offshore wind developments.

Although the description of the geographic analysis area has changed since the DEIS, the analysis area

shown on Figure A.7-8 has not changed.

Recreation And
Tourism

The geographic analysis area for recreation and tourism is the proposed RI and MA Lease Areas plus a
35.3-mile (56.8-kilometer) visual analysis area measured from the borders of the proposed Project
WNDA, as shown on Figure A.7-9. This radius is the area from which any portion of the proposed Project
facilities would potentially be visible (based on a maximum rotor tip height of 837 feet [255 meters]
above mean sea level, when considering only the obscuring effect of the curvature of the earth’s
surface). The geographic analysis area is the same as the area considered in the DEIS and includes
marine areas, coastlines, and onshore areas where multiple projects could be visible simultaneously. The
geographic analysis area includes many marinas and harbors on Martha’s Vineyard, Nantucket, and
Cape Cod that are important for recreational and sightseeing vessels. However, many of the recreational
vessels that travel within and through the geographic analysis area originate outside the geographic
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Resource

Geographic Analysis Area

analysis area, including some that travel from Massachusetts and Rhode Island ports that would be used
to support offshore wind development. The impacts of offshore wind development on ports are captured
in other sections and is mentioned but not addressed in detail in this section.

Commercial
Fisheries and For-
Hire Recreational
Fisheries

The geographic analysis area for commercial fisheries and for-hire recreational fishing is the boundaries
of the management area of the New England Fishery Management Council and of the Mid-Atlantic
Fishery Management Council for all federal fisheries within the U.S. Exclusive Economic Zone (from

3 to 200 nautical miles from the coastline) through Cape Hatteras, North Carolina, plus the state waters
of the Commonwealth of Massachusetts (from 0 to 3 nautical miles from the coastline). For an analysis
of private recreational fishing, see Section 3.9. Figure A.7-10 depicts the geographic analysis area for
commercial fisheries and for-hire recreational fishing. The geographic analysis area is different from
that considered in the DEIS, and now extends southward to Cape Hatteras, North Carolina, to include all
reasonably foreseeable projects. The new geographic analysis area is the extent of fishing activities that
overlap with the Vineyard Wind WDA and all reasonably foreseeable lease areas assigned to potential
future power procurements in New England and the Mid-Atlantic.

Land Use and
Coastal
Infrastructure

The geographic analysis area for land use and coastal infrastructure includes the towns of Barnstable and
Yarmouth and ports potentially used for the proposed Project’s construction and installation, operations
and maintenance, and decommissioning. These areas encompass locations where BOEM anticipates
impacts associated with proposed onshore facilities and ports. Figure A.7-11 depicts the geographic
analysis area for land use and coastal infrastructure. The geographic analysis area is smaller than the
geographic analysis area considered in the DEIS. The DEIS included the ports of Bridgeport and New
London/Groton in Connecticut; however, these are no longer being considered as supporting facilities
for the Vineyard Wind 1 Project offshore construction.

Navigation and
Vessel Traffic

The geographic analysis area for navigation and vessel traffic extends for a 10-mile (16.1-kilometer)
radius around the WDA, the OECC, and vessel approach routes to the ports of New Bedford, Montauk,
and Brayton Point in Bristol County, Massachusetts, ProvPort in Providence County, Rhode Island, and
the Port of Davisville (Quonset Point) in Washington County, Rhode Island. Figure A.7-12 depicts the
geographic analysis area for navigation and vessel traffic. These ports have been identified as suitable to
support the offshore wind industry in Massachusetts and Rhode Island. The geographic analysis area has
been modified since the DEIS. The DEIS included the ports of Bridgeport and the New London/Groton
in Connecticut, which are no longer being considered for use as supporting facilities for Vineyard Wind
1 Project offshore construction. In addition, the geographic analysis area has been expanded to include
all Rl and MA Lease Areas for this expanded planned action analysis scenario due to presence of
structures.

Other Uses

The geographic analysis area for marine minerals, military and national security uses, aviation and air
traffic, offshore cables and pipelines, radar systems, and scientific research and surveys is described
below and shown on Figure A.7-13. DEIS Section 3.4.8 analyzed potential effects of the Proposed
Action on marine minerals extraction. BOEM is not analyzing the impacts of future offshore wind
energy on marine minerals extraction because the Proposed Action would have no impacts on marine
minerals extraction, and could not contribute to impacts on marine minerals extraction. In addition,
BOEM assumes that export cables associated with future offshore wind projects—including Vineyard
Wind 2, Mayflower Wind, South Fork Wind, and other potential projects within the Rl and MA Lease
Areas—would avoid identified borrow areas because BOEM would consult with the BOEM Marine
Minerals Program and U.S. Army Corps of Engineers before approving offshore wind cable routes,
avoiding impacts on known borrow areas.

¢ Military and National Security Uses: The geographic analysis area includes airspace, surface, and
submarine areas that are utilized by regional military entities in an area roughly bounded by Montauk,
New York; Providence, Rhode Island; Provincetown, Massachusetts; and within a 10-mile
(16-kilometer) buffer from the Rl and MA Lease Areas. The geographic analysis area is the same as
the geographic analysis area considered in the DEIS.

e Aviation and Air Traffic: The geographic analysis area includes airspace and airports used by
regional air traffic, generally an area roughly bounded by Montauk, New York; Providence, Rhode
Island; Provincetown, Massachusetts; and within a 10-mile (16-kilometer) buffer from wind lease
areas in the Rl and MA Lease Areas. The geographic analysis area is the same as the geographic
analysis area considered in the DEIS.

o Offshore Energy: DEIS Section 3.4.8 analyzed potential impacts of the Proposed Action on other
offshore energy projects. The geographic analysis area includes the seven active offshore Rl and MA
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Lease Areas that are not yet developed. No other reasonably foreseeable energy projects were
identified in the geographic study area. BOEM is not analyzing the impacts of future offshore wind
energy on offshore energy but is analyzing the impact of the Proposed Project on offshore energy.
Therefore, the analysis of these impacts is limited to sections on Proposed Action and Action
Alternatives.

e Cables and Pipelines: The geographic analysis area includes areas within 1 mile (1.6 kilometers) of
the OECC and WDA and the Rl and MA Lease Areas that could affect future siting or operation of
cables and pipelines. The geographic analysis area for cables and pipelines is similar to that
considered in the DEIS, but has removed the New Hampshire Avenue landfall location as the landfall
is no longer considered by Vineyard Wind.

e Radar Systems: The geographic analysis area is the same as that identified for aviation and air
traffic, and includes airspace and airports used by regional air traffic, generally an area roughly
bounded by Montauk, New York; Providence, Rhode Island; Provincetown, Massachusetts; and
within a 10-mile (16-kilometer) buffer from wind lease areas in the Rl and MA Lease Areas. The
geographic analysis area is the same as the geographic analysis area considered in the DEIS.

¢ Scientific Research and Surveys: The geographic analysis area is the same as for finfish,
invertebrates, and EFH (above) and includes the footprint of the Proposed Action and all reasonably
foreseeable projects (as outlined in Figure A.7-4) between Maine and mid-North Carolina. The
geographic analysis area is reduced from what was considered in the DEIS—which also included
areas southwards to Florida—to better reflect the locations of scientific research and surveys similar
to what is expected to occur within the WDA and OECC route.

Air Quality

The geographic analysis area for air quality includes the airshed within 15.5 miles (25 kilometers) of
each area potentially impacted by the proposed Project, including the lease area, the on-land
construction areas, and the mustering port(s). Given the generally low emissions of the sea vessels and
equipment that would be used during proposed construction activities, any potential air quality impacts
would likely be within a few miles of the source. BOEM selected the 15.5-mile (25-kilometer) distance
to provide a reasonable buffer. Ozone is an exception. It is a significant regional pollutant, and this FEIS
includes a detailed review of potential Project and collective impacts on regional ozone development.
Figure A.7-14 depicts the geographic analysis area for air quality. The geographic analysis area for air
quality is similar to that considered in the DEIS, however, it has had the following changes: removal of
ports in Connecticut and removal of New Hampshire Avenue landfall location and associated upland
route as the route is no longer considered by Vineyard Wind.

Water Quality

The offshore geographic analysis area for water quality extends for a 10-mile (16.1-kilometer) radius
around the WDA, the OECC, and vessel approach routes to port facilities that would be used by the
proposed Project. This area accounts for some transport of water masses due to ocean currents. Onshore,
the water quality geographic analysis area includes the proposed Project footprint and surrounding areas.
Figure A.7-15 depicts the geographic analysis area for water quality. The description of the geographic
analysis area for water quality has been updated since the DEIS to include onshore components of the
proposed Project. In addition, the offshore geographic area considered in this analysis is slightly reduced
from the geographic analysis area considered in the DEIS because the Ports of Bridgeport and New
London/Groton in Connecticut are no longer being considered for use as supporting facilities for the
proposed Project as well as to account for the removal of New Hampshire Avenue landfall location and
associated upland route as the route is no longer considered by Vineyard Wind.

Birds

The geographic analysis area for birds includes the U.S. East Coast from Maine to Florida to cover
migratory species that may encounter the proposed Project and that utilize habitats along these states.
The offshore limit is 100 miles (161 kilometers) from the Atlantic shore to capture the migratory
movements of most species in this group. The onshore limit is 100 miles (161 kilometers) inland to
cover onshore habitats used by the species that may be affected by offshore components of the proposed
Project as well as to capture the movement range for species in this group. Figure A.7-16 depicts the
geographic analysis area for birds.

Bats

While some historic, anecdotal observations of bats up to 1,212 miles (1,950 kilometers) offshore of
North America exist, recent offshore observations of tree bats range from 10.5 to 26 miles (16.9 to

41.9 kilometers; Hatch et al. 2013). As such, the geographic analysis area for bats includes the U.S. East
Coast, from Maine to Florida, to capture migratory species, and extends 100 miles (161 kilometers)
offshore and 100 miles (161 kilometers) inland to capture the migratory movements of most species in
this group. Northern long-eared bats (Myotis septentrionalis) and other cave bats do not typically occur
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Resource Geographic Analysis Area

on the OCS. Tree bats are long-distance migrants whose ranges include the majority of the Atlantic
coast from Florida to Maine. While these species have been documented traversing the open ocean and
have the potential to encounter WTGs, use of offshore habitat is thought to be limited and generally
restricted to spring and fall migration. The onshore limit of the geographic scope is intended to cover a
majority of the onshore habitat use by those species that may encounter the proposed Project during the
majority of their life cycle. Figure A.7-16 depicts the geographic analysis area for bats.

BOEM = Bureau of Ocean Energy Management; COP = Construction and Operations Plan; DEIS = Draft Environmental Impact
Statement; EFH = Essential Fish Habitat; FEIS = Final Environmental Impact Statement; LME = Large Marine Ecosystem; NEPA =
National Environmental Policy Act; NOAA = National Oceanic and Atmospheric Administration; OCS = Outer Continental Shelf;

OECC = Offshore Export Cable Corridor(s); Rl and MA Lease Areas = Rhode Island and Massachusetts Lease Areas; WDA = Wind
Development Area; WTG = wind turbine generator

A.2. SITE CHARACTERIZATION STUDIES

A lessee is required to provide the results of site characterization activities (shallow hazard, geological,
geotechnical, biological, and archaeological surveys) with its SAP or COP. A reasonably foreseeable consequence
of issuing these leases is site characterization and site assessment (discussed in Section A.3). For the purposes of
the planned action analysis, BOEM assumes site characterization surveys will occur on all existing leases during
the life of a proposed project. BOEM makes the following assumptions for survey and sampling activities:

o Site characterization would likely take place in the first 3 years following execution of lease, based on the fact
that a lessee would likely want to generate data for its COP at the earliest possible opportunity. Site
assessment would likely take place starting within 1 to 2 years of lease execution, as preparation of a SAP
(and subsequent BOEM review) takes time.

o Lessees would likely survey most or all of the proposed lease area during the 5-year site assessment term to
collect required geophysical information for siting of a met tower and/or two buoys and commercial facilities
(wind turbines). The surveys may be completed in phases, with the met tower and/or buoy areas likely to be
surveyed first.

o Lessee would not use air guns, which are typically used for deep penetration two-dimensional or three-
dimensional exploratory seismic surveys to determine the location, extent, and properties of oil and gas
resources (BOEM 2016b).

Table A-2 describes the typical site characterization surveys, the types of equipment and/or method used, and
which resources the survey information would inform.

Table A-2: Site Characterization Survey Assumptions

Resource Surveyed or Information
Used to Inform
High-resolution Side-scan sonar, sub-bottom profiler, magnetometer, multi-beam |Shallow hazards,? archaeological,”
geophysical surveys |echosounder Bathymetric charting, benthic habitat
Geotechnical/sub-
bottom sampling ¢

Survey Type Survey Equipment and/or Method

Vibracores, deep borings, cone penetration tests Geological ¢

Grab sampling, benthic sled, underwater imagery/ sediment
profile imaging

Aerial digital imaging; visual observation from boat or airplane |Avian

Ultrasonic detectors installed on survey vessels used for other
surveys

Biological © Benthic habitat

Bat

Marine fauna (marine mammals and

Visual observation from boat or airplane
sea turtles)
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Resource Surveyed or Information

Survey Type Used to Inform

Survey Equipment and/or Method

Direct sampling of fish and invertebrates Fish

Source: BOEM 2016b

230 CFR § 585.610(b) and 30 CFR § 585.626(a)(1)

b30 CFR § 585.610-585.611 and 30 CFR § 585.626(a)

©30 CFR § 585.610(b)(1) and 30 CFR § 585.626(a)(4)

430 CFR § 585.610(b)(4) and 30 CFR § 585.626(a)(2)

e 30 CFR § 585.610(b)(5), 30 CFR § 585.611(b)(3-5), 30 CFR § 585.626(a)(3), and 30 CFR § 585.627(a)(3-5)

The following sections provide specific details by reference of these types of surveys as provided in the Revised
Environmental Assessment for Commercial Wind Lease Issuance and Site Assessment Activities on the Atlantic
Outer Continental Shelf Offshore New York (BOEM 2016b), as well as an overview of survey techniques such

that potential impacts may be evaluated.

A3.

SITE ASSESSMENT ACTIVITIES

After SAP approval, a lessee can evaluate the met conditions, such as wind resources, with the approved
installation of met towers, buoys, or moorings. For those lessees with submitted SAPs (Table A-3), site
assessment activities are also considered in this expanded planned action analysis.

Table A-3: Expanded Planned Action Projects: Site Assessment Activities

. Date Deployed
Lease Initial Date Date SAP - .
Number State Company Name SAP Received | Approved or to be Facility Description
Deployed
OCS-A 0482 |Delaware Garden State 7/2018 12/6/2019 Deployed, One met buoy
Offshore Energy I, 1/20/2020
LLC (Deepwater
Wind & PSEG)
OCS-A 0483 |Virginia Dominion Energy 5/2014 10/12/2017 TBD Two met buoys
Services, Inc.
OCS-A 0486 [Rhode Island |Deepwater Wind 4/1/2016 10/12/2017 1/17/2019 One met buoy
and New England, LLC
Massachusetts
OCS-A 0490 |Maryland US Wind, Inc. 11/2015 3/22/2018 TBD One met tower,
seabed mountain
Sensors
OCS-A 0497 |Virginia Virginia Department |12/2014 2 6/20/2019 @ March—October|One wave/current
of Mines, Minerals 2020 buoy
and Energy/
Dominion Energy
Services, Inc.
OCS-A 0498 |New Jersey  |OceanWind LLC 9/15/2017 5/16/2018 8/20/2018 Two met buoys, one
met/current buoy
OCS-A 0499 |New Jersey  |EDF Renewables 12/9/2019 TBD TBD Two met buoys
Development, Inc.
OCS-A 0500 |Massachusetts |Bay State Wind 12/20/2016 6/29/2017 7/10/2017 Two met buoys
OCS-A 0501 |Massachusetts [Vineyard Wind LLC |3/31/2017 5/10/2018 5/22/2018 Two met buoys
OCS-A 0508 |North Carolina|Avangrid 9/18/2019 4/3/2020 6/6/2020 Up to two buoys and
Renewables, LLC up to two platforms
OCS-A 0512 |New York Equinor (Statoil), 6/18/2018 11/21/2018 TBD Two met buoys, one
LLC wave/met buoy, and
one subsea Current
Meter Mooring
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L Date Deployed
Lease Initial Date Date SAP . .
Number State Company Name SAP Received | Approved or to be Facility Description
Deployed
OCS-A 0521 |Massachusetts |Mayflower Wind 7/29/2019 5/26/2020 TBD One met buoy
OCS-A 0522 |Massachusetts |Vineyard Wind LLC |3/6/2020 TBD TBD Two met buoys

met = meteorological; SAP = Site Assessment Plan; TBD = to be determined
@ Included in modifications to Research Activities Plan rather than SAP

A4, CONSTRUCTION AND OPERATION OF OFFSHORE WIND FACILITIES

For purposes of this expanded planned action analysis, BOEM is classifying 22 GW of potential future offshore
wind construction within the Atlantic OCS as reasonably foreseeable. The 22 GW of constructed capacity would
include a combination of development within the 17 active wind energy lease areas (16 commercial and

1 research) (Figure A.1-1), which include named projects and assumed future development within the remainder
of lease areas outside of named project boundaries. A detailed description of proposed activities associated with
each named project and remnant lease areas is provided in Table A-4. Figures A.7-1 through A.7-16 show the
geographic analysis area for each resource evaluated in this FEIS. The specific locations of WTGs, electrical
service platforms (ESPs), offshore export cable routes, the principal ports to be used during construction, and the
principal ports to be used during operations and maintenance are unknown for projects in the early stage of
development. Some similar information is also unknown for areas of offshore wind development required to meet
the energy demands described in Chapter 1 within existing lease areas but outside of specifically named project
boundaries. Therefore, when predicting the potential impacts of possible future offshore wind activities, BOEM
has made assumptions to determine whether and how much the future offshore wind activities could overlap each
geographic analysis area, which are described below and listed in Table A-4.

BOEM assumes that all offshore wind developments offshore Massachusetts and Rhode Island would have 1 x 1
nautical mile spacing. This assumption was made based on the 2019 Rhode Island and Massachusetts Lease Area
developers’ agreement and does not preclude the selection of another alternative by the decision maker

(Figure A.7-17). The USCG’s Final Massachusetts and Rhode Island Port Access Route Study (MARIPARS),
which evaluated the need for establishing vessel routing measures, was published on January 29, 2020 (85 Fed.
Reg. 5222). The Final MARIPARS recommended all surface structures be aligned in a 1 x 1 nautical mile grid,
such that vessels anywhere in the Rhode Island and Massachusetts Lease Areas (Rl and MA Lease Areas) would
pass one WTG on either side every 1 nautical mile when traveling north-south or east-west, and every 0.6 to

0.8 nautical mile when traveling northwest-southeast or northeast-southwest (USCG 2020). In response to
concerns of increased navigational safety risks due to all transiting traffic being funneled into a navigational
safety corridor, the USCG stated that “the standard and uniform [1-nautical-mile] grid pattern... should
alleviate... concerns [with compression and funneling traffic through relatively narrow lanes] by providing
vessels with sufficient spacing and multiple options to transit safely through the array. If the entire MA/RI WEA
[Massachusetts/Rhode Island Wind Energy Area] is developed consistent with such a grid pattern, mariners could
choose among the many resulting navigation safety corridors to safely navigate through the entire MA/RI WEA”
(USCG 2020). The five Rhode Island and Massachusetts offshore wind leaseholders have proposed a
collaborative regional layout for wind turbines (1 x 1 nautical mile apart in fixed east-to-west rows and north-to-
south columns, with 0.7-nautical-mile theoretical transit lanes oriented northwest-southeast) across their
respective BOEM leases (Geijerstam et al. 2019), which meets the layout rules set forth in the Final MARIPARS.
Though the USCG attached to the MARIPARS Federal Register Docket the Responsible Offshore Development
Alliance’s (RODA) proposal (Hawkins and Johnston 2020) recommending additional transit corridors through the
lease areas, the Final MARIPARS concluded that if the layout in the recommendations were implemented, the
USCG would not pursue any additional routing measures. As cooperating agencies, BOEM and USCG will
continue to consult over the course of the NEPA process for the proposed Project as it relates to navigational
safety and other aspects. Wind development offshore other states is assumed to occur at the same density as 1 x 1
nautical mile spacing, but no particular layout orientation or foundation spacing is assumed as ocean users
offshore different states may have different patterns of movement or considerations than projects in leases
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offshore Massachusetts and Rhode Island. A new alternative, Alternative F, had been incorporated into the SEIS
and this FEIS to assess potential impacts of the RODA proposal.

The anticipated construction schedule of when projects in the different regions would foreseeably start
construction is presented in Table A-4.

In addition to the assumptions identified under Table A-4, future offshore wind projects would be subject to
evolving economic, environmental, and regulatory conditions. Lease areas may be split into multiple projects,
expanded, or removed, and development within a particular lease area may occur in phases over long periods of
time. Research currently being conducted® in combination with data gathered regarding physical, biological,
socioeconomic, and cultural resources during development of initial offshore wind projects in the United States
could affect the design and implementation of future projects, as could advancements in technology. For these
reasons, it is not possible to accurately predict the nature, location, and scale of potential impacts on resources
across all lease areas. At the time of this FEIS, 32 percent of the OCS Atlantic lease areas (1,744,289 acres
[705,891 hectares] have submitted a COP to BOEM for review and consideration, which is comprised of only
10 locations out of the 17. BOEM has made the following qualitative assumptions about possible future impacts
of offshore wind development across all leased areas that have been considered in the expanded planned action
analysis, including:

o BOEM assumes proposed offshore wind projects will include the same or similar components as the proposed
Project: wind turbines with fixed foundations, inter-array cable system, Offshore Export Cable Corridor
(OECC), one or more ESPs, and onshore interconnection facilities. BOEM further assumes that other
potential offshore wind projects will employ the same or similar construction, operation, and
decommissioning activities as the proposed Project. Economies of scale could be realized in terms of port
development and regional transmission support, as the onshore transmission systems could improve to
support power incoming from multiple offshore wind projects. For purposes of this analysis, however, and as
described below, BOEM assumes that each project will have its own cable (both onshore and offshore) and
that future projects would not utilize regional transmission support.

o Where possible, future projects could potentially seek to collocate onshore facilities and offshore cabling
systems to avoid creation of new impact areas.

o Public attitudes toward offshore wind facilities may change over time as initial projects become operational,
potentially affecting potential impacts on recreation, visual resources, and socioeconomic resources, and
affecting how future projects are designed.

e Adaptive management could be used for many resources, particularly regulated fisheries and wildlife
resources (including birds, benthic resources, finfish, invertebrates, essential fish habitat, marine mammals,
and sea turtles), which would be closely monitored for potential impacts. If data collected are sufficiently
robust, BOEM or other resource agencies could use the information obtained to support potential regulation
changes or new mitigation measures for future projects.

e Build-out of the U.S. offshore wind industry could displace non-renewable resources such as fossil fuel plants
for power generation, resulting in a greater beneficial impact on air quality and potential reduction in regional
and national greenhouse gas (GHG) emissions to address climate change.

For consideration of environmental impacts from future offshore wind projects, Table A-5 provides a list of best
management practices (BMPs) that were considered in the impact analysis. The BMPs were adopted from the
Record of Decision (MMS 2007b) on the 2007 Final Programmatic Environmental Impact Statement for
Alternative Energy Development and Production and Alternate Use of Facilities on the Outer Continental Shelf
(MMS 2007a).

® In addition to private and state-funded research, BOEM-funded research continues to contribute to the growing body of scientific
knowledge on the marine environment and informs BOEM’s decision-making regarding renewable energy planning, leasing, and
development efforts. Ongoing and completed studies are listed on BOEM’s website at https://www.boem.gov/Renewable-Energy-
Environmental-Studies/.
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Table A-4: Offshore Wind Leasing Activities in the U.S. East Coast: Projects and Assumptions (as of December 1, 2020)

Offshore
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NE Block Island (state waters) Built X Built 6 MW 30 28 5 2 328 541 659
Total State Waters 42 28 5 2
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MA (1,600 MW remaining), CT 2025-2030
MA/RI  |OCS-A 0520 (Equinor MA) (1,196 MW remaining), and NY (up [ X[ XI X[ X [X X 12 MW 492]492[492] 492 [492] 492 [722]722]722] 722 [722] 722 |s853]|853[853] 853 [853] 853
MA/RI  |OCS-A 0521 remainder to 2,500 MW remaining). This would | X X X X 12 MW 492 492 | 492 492 |722 722|722 722 |853 853 |[853| 853
- - result in a total of 441 turbines based
MA/RI  |Liberty Wind, part of OCS-A 0522 on the assumed 12 MW turbine. 12 MW 492|492 492 722 |722| 722 853 |[853| 853
Collectively the technical capacity is
MARI  |OCS-A 0522 remainder PR x |x| x 12 MW 492 |492| 492 722 |722| 722 853 |g53| 853
Remaining MA/RI Lease Area Total® 73% 3,870 |2,060(1,915| 5296 | 5296 | 5,296 720 6.5 659
Total MA/RI Leases’ - 6,739 |4,402|3,455| 9,404 | 9,404 | 9,404 1,310 1,480
NY/NJ  |Ocean Wind, part of OCS-A 0498 COP, PPA X 2022-2023 12 MW 1,100 142 5 142 492 722 853
NY/NJ  |Empire Wind, part of OCS-A 0512 COP, PPA X 2023-2024 12 MW 816 64 5 107 492 722 853
Empire Wind Phase 2 and 3, part of This group may collectively support
NY/NJ OCS-A 0512 up to 3,996 MW of development (333 X 12 MW 492 22 853
NY deotand 5 aso epreseted unter By 2030,
NY/NJ Atlantic Shores OCS-A 0499 P . X spread over 12 MW 3,996 492 722 853
the MA/RI group as well. Collectively 2024-2030
the technical capacity is 3,996 MW.
NJ has State goals of nearly 4,000
NY/NJ OCS-A 0498 remainder MW that cannot be fulfilled by X 12 MW 492 722 853
existing lease areas.
Remaining NY/NJ Lease Area Total X 3,996 480 5 499
TOTAL NY/NJ LEASES 5,912 686 748
DE/MD  [Skipjack, part of OCS-A 0519 COP, PPA X 2022-2023 12 MW 120 40 10 21 492 722 853
DE/MD  [US Wind, part of OCS-A 0490 COP, PPA X 2022-2023 12 MW 270 80 5 40 492 722 853
NJ has almost 4,000 MW in
DE/MD  |GSOE I, OCS-A 0482 outstanding State goals. Collectively X 52030 12 MW 492 722 853
the technical capacity of this is group s rZa q ovér 1,908
is 678 MW (57 turbines). The P
> . . 2023-2030
DE/MD  |OCS-A 0519 remaind remaining capacity may be utilized by X 12 MW 360 492 722 853
) remainder demand from NJ (57 turbines).
Remaining DE/MD Lease Area Total X 1,908 360 5 242
TOTAL DE/MD LEASES 2,298 480 303
VA/NC  [CVOW, OCS-A 0497 Approved RAP, FDR/FIR complete X Built 6 MW 12 27 3.3 9 364 506 620
VAINC ([)):82'”'0” Commercial lease, OCS-A Announced X 20232026 | 12MW 2,640 200 5 332 492 722 853
No announcement as of yet for this
. ) project. Technical capacity is 1,824
VA/NC Avangrid Renewables, OCS-A 0508 MW with 12 MW turbines and 1 x 1 X 2030 12 MW 1,824 110 5 231 492 722 853
nm spacing.
TOTAL VA/NC LEASES 4,476 337 572
OCS Total* %: 6,739 |4,402|3,455| 22,000 | 9,404 | 9,404 2,841 3,105
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Vineyard Wind 1 Offshore Wind Energy Project—FEIS Appendix A—Planned Action Offshore Wind Activities Scenario and
Assessment of Resources with Minor Impacts

Table A-4: Offshore Wind Leasing Activities in the U.S. East Coast: Projects and Assumptions (as of December 1, 2020)

Seabed Disturbance Based on Addition of

. Lease/Project/ .3 . . . Foundation Footprintla Scour Protection (Foundation+Scour Offshore Export Cable Offshore Export Cable Operating
R Stat Turbine Number 15 . ] X
eglon Lease Remainder* ats Resource/Projects Estimated Foundation Number (Acres) Protection) Seabed Disturbance (Acres)'® Seabed Footprint (Acres)
(Acres)'’
fe8| |2_% Sg8 z_4 £g8 g_4 Sq8| |E_% fq8| |E2_S £g8 g 4 £g8 s %
588 53T 503 s 3T 508 83T 5032 53T 503 83T 503 S3 % 508 S F 5
225 EZ2 225 EZ2 225 EZ2 225 EZ2 225 EZ2 225 EZ2 225 E28
ECULL gl’d—l z—)mu_ gl’d—t ECGLL gﬂ-o-l ECULL gl’d—l uh)mu_ gﬂ-o-l uh)mu_ gl’d—l ;‘GLL gﬁd—l
SE_|-[220 SE_| c |229 SE_| - |220 SE_|-|220 SE_|[220 SE_| c |220 SE_| c |220
o|EE8|[S| ST E < |85 |EEC S | S % € o |EE S S | S ] E o|EE8|S|S®E o |EEE|S|STE o |EEE&| 5 S8 E o |EEZ] 5 |STE
|22 €Ll Ssals |22l 2 |S5g|lo|s|E|=22E| e |Sse||s|l2lzqL|le|lS5se|o|s|S|Z22L|ls|5c8| s c |22l 2 |S5c5e|s|E |22l |55 8
ZlE|E2lg2g|8|425|s|8|€(g2¢g| & |9=25|5|8|8lg2¢g| & |925|5(8|2lg2g|8|925|5|8|2|g2e|8|%25| 8 |2(g22| 8 |925|8(8|g2¢2| 8 |9=25
“|I5|&8|e2E|5|E38|T|S|g|eeE| 5 |Eg8|T|5|&|ceE| 5 |E32|7|5|8|ceE 5|85 | |5 |8 |seE|5|838| 5 |8 |e2E|5 |Eg2|5|8|22E| 5 €38
Ehozsgh m|iTS oS = £ QK L & o = c QK ELOZIQF. Ehozsgh L 'S o = SOk L £ o = £ QK
280 €85 230 €85 220 €85 23S0 €85 220 €85 230 €85 220 €85
5279 58 2 5279 58 2 523 552 2292 58 2 5239 552 52792 58 2 523 S5 S
n T = o 4w n T = o4 ® n T = ISR n T = o4 ® n T = SR n T = o4 ® n T = o 8 w®
S L E g™ 2 T g™ 2 S L E gm» 2 S L E gm 2 S W E gm» 2 S W E g™ 2 S WL E g™ 2
cuwz2 s g cuwz2 S 9 cuwz s g cuw2 S g cuwz2 s g cuwz2 S g ouwz s 9
@ ° 'cE ° 5 ° @ ° 'ca ° 'ca ° '5 °
NE Aquaventis (state waters) State Project X 2 2
NE Block Island (state waters) Built X 5 5 1 6 17
Total State Waters 7 7 1 17
MARI ;"gg_dAvgg%dll (Proposed Action) part COP, PPA x|x|x| x |x| x |100|100[100] 100 | 100 57 |102|102|102| 102 | 102 59 [2]2]2 2 2 1 53 (53|53 53 |53| 31 117 {17 17 |u7| ur |77 77 77 77
MA/RI  |South Fork, part of OCS-A 0517 COP, PPA X X X X 9 15 15 10 10 16 16 11 0 1 1 0 8 14 14 9 166 166 | 166 | 166 | 110 110 | 110 [ 110
MA/RI i”g;';;' parts of OCS-A 0500 and OCS- COP, PPA X | x X |x| x |si|s 1m0 | 10| 73 |s2] 09 112 | 12| 7 |2]o0 4 4 3 4 | 8 95 |o5| 64 137 137 | 137 | 137 |91 01 91 01
MA/RI  [Revolution, part of OCS-A 0486 COP, PPA X | X X X X 7 |83 88 88 58 7 |85 90 90 60 RIE 4 4 2 6 | 72 76 76 51 48 48 48 48 32 32 32 32
Ma/Rl | Vineyard Wind South OCS-A 0501 COP, PPA x| x|[x| x |x| x |iwo1]|e7|67| 101 | 101 67 |103[69|69| 103 | 103 69 |4]3]3 4 4 3 87 |58 | 58| 87 |87| 59 164 |164| 164 | 164 | 164 |109]|100| 109 | 100 | 109
remainder (includes Park City Wind)
MA/RI  [Mayflower (North), part of OCS-A 0521 PPA x| x| X X X X 101| 25 | 25| 101 101 67 |103| 26| 26| 103 103 69 4011 4 4 3 87 | 22 | 22 87 87 59 72 | 72 72 72 72 47 | 47 47 47 47
. . COP (unpublished), the MW is
MA/RI (I?:(})/OState Wind Project, part of OCS-A included in the description below in | X | X | X X X X
the 7,304 MW.
This group may collectively support
OCS-A 0500 and OCS-A 0487
MARI |- an up to 5,296 MW of development--for | X | X | X X X X 445(237(220| 609 609 610 |454|242|225( 621 621 622 |18]10f 9 25 |25| 25 |[386]206|191| 528 |s528] 529 428 |428| 856 | 856 | 856 |284|284| 567 | 567 | 567
MA (1,600 MW remaining), CT
MA/RI OCS-A 0520 (Equmor MA) (1’196 MW remaining)’ and NY (up X| X| X X X X
MA/RI OCS-A 0521 remainder to 2,500 MW remaining). This would | X

result in a total of 441 turbines based

MA/RI Liberty Wind, part of OCS-A 0522 on the assumed 12 MW turbine.

Collectively the technical capacity is

MA/RI OCS-A 0522 remainder 7,304 MW. X X X
Remaining MA/RI Lease Area Total® 73% 322|1721160| 441 441 442  [329(175(163( 450 450 451 (7|7 18 18 18 2801149 139 383 [383 383 428 | 428 856 856 856 284|284 567 567 567
Total MA/RI Leases? 681]464|352| 955 955 775 |695(475]|359( 975 975 794 26 (1712 37 37 31 557|370 | 272 795 |795( 413 1,132 | 781 | 1,560 [1,560| 1,560 |749|517( 1,032 [1,032| 1,032
NY/NJ Ocean Wind, part of OCS-A 0498 COP, PPA X 92 94 4 80 169 86
NY/NJ Empire Wind, part of OCS-A 0512 COP, PPA X 68 70 3 60 77 39
Empire Wind Phase 2 and 3, part of This group may collectively support
NY/NJ OCS-A 0512 up to 3,996 MW of development (333 X

turbines) from NJ and NY. Part of the

NY demand is also represented under

NY/NJ | Atlantic Shores OCS-A 0499 the MA/RI group as well. Collectively 333 340

the technical capacity is 3,996 MW.
NJ has State goals of nearly 4,000

NY/NJ  |OCS-A 0498 remainder MW that cannot be fulfilled by X
existing lease areas.
Remaining NY/NJ Lease Area Total X 333 340 14 289 571 291
TOTAL NY/NJ LEASES 493 504 20 428 817 416
DE/MD  [Skipjack, part of OCS-A 0519 COP, PPA X 10 11 0.4 9 48 50
DE/MD  [US Wind, part of OCS-A 0490 COP, PPA X 23 24 1 20 96 48

NJ has almost 4,000 MW in

DE/MD  |GSOE I, OCS-A 0482 outstanding State goals. Collectively X
the technical capacity of this is group
is 678 MW (57 turbines). The
DEMD  locs-a 0519 ind remaining capacity may be utilized by % 159 163
) remainder demand from NJ (57 turbines).
Remaining DE/MD Lease Area Total X 159 163 7 139 428 218
TOTAL DE/MD LEASES 192 198 8 168 572 317
VA/NC CVOW, OCS-A 0497 Approved RAP, FDR/FIR complete X 2 2 0.08 2 33 11
VAINC ([)):82'”'0” Commercial lease, OCS-A Announced X 220 225 9 101 238 121
No announcement as of yet for this
VAINC  |Avangrid Renewables, OCS-A 0508 | Project: Technical capacity is 1,824 X 152 155 6 132 131 67
g ! MW with 12 MW turbines and 1 x 1
nm spacing.
TOTAL VA/NC LEASES 374 382 15 325 402 199
OCS Total* %: 681 352 2,021 775 695 359( 2,066 794 26 12 81 31 557 272 1,723 1,132 3,351 749 1517| 1,981
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Appendix A—Planned Action Offshore Wind Activities Scenario and
Assessment of Resources with Minor Impacts

Table A-4: Offshore Wind Leasing Activities in the U.S. East Coast: Projects and Assumptions (as of December 1, 2020)

Lease/Project/

Offshore Export Cable Hard

Inter-array Construction Footprint/

Inter-array Operating Footprint/

Inter-array Cable Hard Protection

Region Status jects® ) ing Di 20 . . ) .
g Lease Remainder! Resource/Projects Protection (Acres)lg Anchoring Disturbance (Acres) Seabed Disruption (Acres)21 Seabed Disruption (Acres)22 (Acres)23
2.3l |z B 8.3 s B 8.3 s B 8.8 s 8 8.3 5 B 8.8 5 B8
85| |E32 85| [E32 85| [E32 S8 % 532 &5 Ex% 85| |[E32
825 ESS 225 ESS 325 ESS 325 ESS 325 ESS 325 ESS
LCU.L_L | S 72 R LME c L= LCUE c L= S—‘UE | S 77 P L‘UE c L5 S—‘UL_L | S T2 R
SEZ|c|£2Q SEZ|c|E2Q SEZ|[c|E2Q SEZ| < |£29 SEZ| < |£E29 SEZ|c|£29
c|e|EES|le|lERE|l o | e |EEE|s|EcE||e|EES|s|EcE| o | ¢ |EES| s |25 E| . |e|EES| s |2TE| .| e|EES|s|ERE
=|8|E|le=5|8|lusE| & | €S |cS5|8|us2|8|S|c=s5|c8|lws2| B € |eS5| 8 w52 2 S|lcsSs5| & |uSE€| 8|S |c=5|&|w3E
<|S|IS|€E|DBE S o c [ |23 ES| S| |80 E|2|mES oy c | €| 2 |mE S S cC |2 E| 2 |laEsS| 8 c |2 | 2|wm=E S
SI8|EEc|3|23R| 3|8 |EEc|3|23°|3|8|EEE|3|23R| 3 | & |EEc| 3 |238| % |8|ESc| 2 |23R|3|8|EEE|3|23R
rsol2|59QkE Isol|l2 59K rISsol2|58QKR rIsol|l 2 |SQKE rso6| 2 |S9QKE rISol|l2|5LQkE
2SO g3 s 220 T35 2SO g3 s 220 T35 2SO g8 s 220 T35
T <D 525 T < g 525 T < g 525 T < S 52 S T < g 52 S T <D 52 S
N T = o 5 @ n T = o 5 ®© N T = o 5 @®© 0T = o 5 ®© 0T = o 5 ®© 0T = o 5 @
T g 2 R T g™ 2 T g™ 2 Bt g L T g™ 2 T g 2
Suwgl |8 8 guwg| (88 Swg| (88 Sup g8 & Suwp g 8 gwg| 18 8
m o m o m o m o m o m o
NE Aquaventis (state waters) State Project X
NE Block Island (state waters) Built X 4 0.1 0.01
Total State Waters 0 0 4 0.1 0.01
MA/RI ;’rgéf"sr_dAvg;dll (Proposed Action) part COP, PPA x| x| x| x [x| x 35 |3 | 35 |35] 35 4| 4 4 4 4 204 | 204 | 204 | 204 | 116 146 |146| 146 | 146 | 84 |63|63| 63 |63| 44
MAJ/RI South Fork, part of OCS-A 0517 COP, PPA X X X X 50 50 50 50 14 14 14 14 23 36 36 24 14 23 23 16 14 12 12 8
MA/RI i”g;';;' parts of OCS-A 0500 and OCS- COP, PPA X | x x |Ix| x 41 4 |s| 4 |1 12 |12| 1 18 264 | 264 | 176 13 160 | 160 | 1207 | O 0 0 0
MA/RI Revolution, part of OCS-A 0486 COP, PPA X | X X X X 14 14 14 14 4 4 4 4 200 211 211 140 121 128 128 86 121 66 66 44
MA/R] | Vineyard Wind South OCS-A 0501 COP, PPA x| x|x| x [x]| x 49 | 49 | 49 49| 49 |14 24| 14 |14| 14 | 162 | 162 | 241 |241| 161 98 | 98| 147 |147| 99 |98|s1| 76 |76| m
remainder (includes Park City Wind)
MAJ/RI Mayflower (North), part of OCS-A 0521 PPA X X| X X X X 21 21 21 21 21 6 6 6 6 6 60 60 241 241 161 37 37 147 147 99 0 0 0 0 0
. . COP (unpublished), the MW is
MA/RI (I?:(})/OState Wind Project, part of OCS-A included in the description below in | X | X | X X X X
the 7,304 MW,
) ) This group may collectively support
MAJ/RI SaiiinAdgrSoo and OCS-A 0487 up to 5,296 MW of development--for | X | X | X X X X 129 | 129 257 |257| 257 36 | 36 72 72 72 568 | 528 1,461 |1,461| 1,463 346 | 322 888 888 889 0 0 0 0 0
MA (1,600 MW remaining), CT
MA/RI OCS-A 0520 (Equmor MA) (1’196 MW remaining)’ and NY (up X| X| X X X X
MA/RI OCS-A 0521 remainder to 2,500 MW remaining). This would | X
- - result in a total of 441 turbines based
MA/RI Liberty Wind, part of OCS-A 0522 on the assumed 12 MW turbine. X
. Collectively the technical capacity is
MA/RI OCS-A 0522 remainder 7,304 MW. X X X
Remaining MA/RI Lease Area Total® 73% 129 | 129 257 |257| 257 36 | 36 72 72 72 412 | 383 1,059 |1,059( 1,061 251 | 233 644 644 645 0 0 0 0 0
Total MA/RI Leases’ 339 | 234 468 468 468 90 | 60 126 126 126 1,079 | 809 2,257 12,257 1,839 679 514 1,395 (1,395 1,135 | 296|114 217 217 147
NY/NJ Ocean Wind, part of OCS-A 0498 COP, PPA X 51 14 221 134 0
NY/NJ Empire Wind, part of OCS-A 0512 COP, PPA X 23 6 163 100 0
Empire Wind Phase 2 and 3, part of This group may collectively support
NY/NJ OCS-A 0512 up to 3,996 MW of development (333 X
turbines) from NJ and NY. Part of the
. NY demand is also represented under
NY/NJ Atlantic Shores OCS-A 0499 the MA/RI group as well. Collectively X
the technical capacity is 3,996 MW.
. NJ has State goals of nearly 4,000
NY/NJ  |OCS-A 0498 remainder MW that cannot be fulfilled by X
existing lease areas.
Remaining NY/NJ Lease Area Total X 171 48 799 486 0
TOTAL NY/NJ LEASES 245 69 1,183 721 0
DE/MD  [Skipjack, part of OCS-A 0519 COP, PPA X 14 4 24 16 0
DE/MD  [US Wind, part of OCS-A 0490 COP, PPA X 29 8 55 34 0
NJ has almost 4,000 MW in
DE/MD  |GSOE I, OCS-A 0482 outstanding State goals. Collectively X
the technical capacity of this is group
is 678 MW (57 turbines). The
DEMD  locs-a 0519 ind remaining capacity may be utilized by %
) remainder demand from NJ (57 turbines).
Remaining DE/MD Lease Area Total X 129 36 382 233 0
TOTAL DE/MD LEASES 171 48 461 283 0
VA/NC CVOW, OCS-A 0497 Approved RAP, FDR/FIR complete X 10 3 5 3 0
VAINC ([)):82'”'0” Commercial lease, OCS-A Announced X 71 20 528 322 0
No announcement as of yet for this
VAINC  |Avangrid Renewables, OCS-A 0508 | Project: Technical capacity is 1,824 X 39 11 365 222 0
g ! MW with 12 MW turbines and 1 x 1
nm spacing.
TOTAL VA/NC LEASES 120 34 898 546 0
OCS Total* **: 339 1,004 90 276 1,079 4,802 679 2,945 296 217
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Appendix A—Planned Action Offshore Wind Activities Scenario and
Assessment of Resources with Minor Impacts

Table A-4: Offshore Wind Leasing Activities in the U.S. East Coast: Projects and Assumptions (as of December 1, 2020)

Lease/Project/ . L. . . .
Region J 1 Status Resource/Projects3 Total of Coolant fluids in WTGs (gallons) Total Coolant fluids in ESP (gallons) Total of Oils and Lubricants in WTGs (gallons)
Lease Remainder
S o - 8 2 o - 8 2 o - 8 S o - 8
sgEl |EL3 €5t £_3 gl | E_3 - g5
225 ES 5 825 ES 5 825 ES 5 825 ESs
£ P S 25 £ ST S 2% L ST S2%5 S oL S2%
SEZ|c|£2Q SEZ| ¢ 2209 SEZ|c| £E29 S E S c 2209
s|2|S8C|S| 2S5 . e |£88| & | 255 |2 |£88|S| 225 . e |£88| ¢ | 2TE
AEE R EIEEE g S |£25| & |03% |z | 8|2 |g2¢8|B|Qz2E| % g £ |g=3| § |45¢
= — N = 3 = — N = 3 = — N = 3 = — N = 3
z|lgle2E|z183¢8 2 3 |g2E| 3 | €38 = | g|e2E|z| €38 2 g |E2E| 3 | 832
gEC|17| €88 g€S| © | g285 207 BB g€S| ° | E8%
N T = o 5 @ N T = o 5 @ N T = o 5 @®© N T = o 5 ®©
ZEE| |57 ¢ 245 - gLEl | 5% g% 5 -
_5 — o &’ 5 — a) &’ 5 - (@) 5':) 5 - a &
NE Aquaventis (state waters) State Project X
NE Block Island (state waters) Built X
Total State Waters
MA/RI :)/f"géasr_dAVgg%dll (Proposed Action) part COP, PPA x| x| x| x [x| x 42,300 | 42300 | 42300 | 42,300 | 42300 | 24111 | 46 | 46 | 46 | 46 |46 46 383,000 383,000 383,000 | 383,000 | 383,000 | 218,310
MAJ/RI South Fork, part of OCS-A 0517 COP, PPA X X X X 3,997 6,345 6,345 4,230 4 23 23 23 36,194 57,450 57,450 38,300
MA/RI i”g;';;' parts of OCS-A 0500 and OCS- COP, PPA X | x x |Ix| x 21,404 | 3,257 46,530 | 465530 | 31,020 | 23 | 27 51 |51 38 193,798 29,491 421,300 | 421,300 | 280,867
MAJ/RI Revolution, part of OCS-A 0486 COP, PPA X | X X X X 2,961 35,162 37,224 | 37,224 24,675 3 38 40 40 38 26,810 318,369 337,040 | 337,040 223,417
MA/R] | Vineyard Wind South OCS-A 0501 COP, PPA x| x|x| x [x]| x 42512 | 28483 | 28483 | 42512 | 42512 | 28341 | 46 | 31 | 31| 46 |46 46 384,915 257,803 | 257,803 | 384,915 | 384,915 | 256,610
remainder (includes Park City Wind)
MAJ/RI Mayflower (North), part of OCS-A 0521 PPA X X| X X X X 42,512 10,628 10,628 42,512 | 42,512 28,341 46 12 12 46 46 46 384,915 96,229 96,229 384,915 | 384,915 256,610
. . COP (unpublished), the MW is
MA/RI (I?:(})/OState Wind Project, part of OCS-A included in the description below in | X | X | X X X X
the 7,304 MW,
) ) This group may collectively support
MA/RI SeiiinAdgrSoo and OCS-A 0487 up to 5,296 MW of development--for | X | X | X X X X 188,128 | 100,150 93,113 | 257,466 |257,466| 257,889 | 213 | 120 | 112 284 |284 284 1,703,383 906,799 843,078 |2,331,193| 2,331,193 | 2,335,023
MA (1,600 MW remaining), CT
MA/RI OCS-A 0520 (Equmor MA) (1’196 MW remaining), and NY (up X| X| X X X X
MA/RI OCS-A 0521 remainder to 2,500 MW remaining). This would | X
- - result in a total of 441 turbines based
MA/RI Liberty Wind, part of OCS-A 0522 on the assumed 12 MW turbine.
. Collectively the technical capacity is
MA/RI OCS-A 0522 remainder 7,304 MW. X X X
Remaining MA/RI Lease Area Total® 73% 136,408 72,617 67,514 | 186,684 |186,684| 186,991 | 154 | 87 | 81 206 |206 206 1,235,092 657,504 611,301 |1,690,307 1,690,307 | 1,693,084
Total MA/RI Leases’ 288,096 196,444 148,925 | 404,106 | 404,106 327,709 319 | 245 | 170 458 458 443 2,608,530 1,778,679 1,348,423 | 3,658,927 | 3,658,927 | 2,967,197
NY/NJ Ocean Wind, part of OCS-A 0498 COP, PPA X 38,916 46 352,360
NY/NJ Empire Wind, part of OCS-A 0512 COP, PPA X 28,764 46 260,440
Empire Wind Phase 2 and 3, part of This group may collectively support
NY/NJ OCS-A 0512 up to 3,996 MW of development (333 X
turbines) from NJ and NY. Part of the
. NY demand is also represented under
NY/NJ Atlantic Shores OCS-A 0499 the MA/RI group as well. Collectively X
the technical capacity is 3,996 MW.
. NJ has State goals of nearly 4,000
NY/NJ  |OCS-A 0498 remainder MW that cannot be fulfilled by X
existing lease areas.
Remaining NY/NJ Lease Area Total X 140,859 161 1,275,390
TOTAL NY/NJ LEASES 208,539 253 1,888,190
DE/MD  [Skipjack, part of OCS-A 0519 COP, PPA X 4,230 46 38,300
DE/MD  [US Wind, part of OCS-A 0490 COP, PPA X 9,729 46 88,090
NJ has almost 4,000 MW in
DE/MD  |GSOE I, OCS-A 0482 outstanding State goals. Collectively X
the technical capacity of this is group
is 678 MW (57 turbines). The
DEMD  locs-a 0519 ind remaining capacity may be utilized by %
) remainder demand from NJ (57 turbines).
Remaining DE/MD Lease Area Total X 67,257 92 608,970
TOTAL DE/MD LEASES 81,216 184 735,360
VA/NC CVOW, OCS-A 0497 Approved RAP, FDR/FIR complete X 846 0 7,660
VAINC ([)):82'”'0” Commercial fease, OCS-A Announced X 93,060 115 842,600
No announcement as of yet for this
VAINC  |Avangrid Renewables, OCS-A 0508 | Project: Technical capacity is 1,824 X 64,296 69 582,160
g ! MW with 12 MW turbines and 1 x 1 ! :
nm spacing.
TOTAL VA/NC LEASES 158,202 184 1,432,420
OCS Total* **: 852,063 1,079 7,714,897

A-18



Vineyard Wind 1 Offshore Wind Energy Project—FEIS

Appendix A—Planned Action Offshore Wind Activities Scenario and
Assessment of Resources with Minor Impacts

Table A-4: Offshore Wind Leasing Activities in the U.S. East Coast: Projects and Assumptions (as of December 1, 2020)

Lease/Project/ . . . . . . .
Region J 1 Status Resource/Projects® Total Oils and Lubricants in ESP (gallons) Total Diesel Fuel in WTGs (gallons) Total Diesel Fuel in ESP (gallons)
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NE Aquaventis (state waters) State Project X
NE Block Island (state waters) Built X
Total State Waters
Vineyard Wind 1 (Proposed Action) part
MA/RI of OCS-A 0501 COP, PPA X X]| X X X X 123,559 | 123,559 | 123,559 123,559 123,559 123,559 79,300 79,300 79,300 79,300 79,300 45,201 5,696 5,696 5,696 5,696 5,696 5,696
MAJ/RI South Fork, part of OCS-A 0517 COP, PPA X X X X 11,676 61,780 61,780 61,780 7,494 11,895 11,895 7,930 538 2,848 2,848 2,848
MA/RI i”g;';;' parts of OCS-A 0500 and OCS- COP, PPA X | x x |Ix| x 62,521 | 71,294 135915 | 135915 | 102,966 | 40,126 | 6,106 87,230 |87230| 58153 | 2882 | 3,287 6,266 | 6,266 | 4,747
MAJ/RI Revolution, part of OCS-A 0486 COP, PPA X | X X X X 8,649 102,708 108,732 108,732 | 102,966 5,551 65,918 69,784 69,784 46,258 399 4,735 5,012 5,012 4,747
MA/R] | Vineyard Wind South OCS-A 0501 COP, PPA x| x|x| x [x]| x 124177 | 83,198 | 83198 | 124177 | 124177 | 123559 | 79697 | 53397 | 53397 | 79,697 |79697 | 53131 | 5724 | 3835 | 3835 | 5724 |5724| 5696
remainder (includes Park City Wind)
MAJ/RI Mayflower (North), part of OCS-A 0521 PPA X X| X X X X 124,177 31,044 31,044 124,177 124,177 123,559 79,697 19,924 19,924 79,697 79,697 53,131 5,724 1,431 1,431 5,724 5,724 5,696
. . COP (unpublished), the MW is
MA/RI (I?:(})/OState Wind Project, part of OCS-A included in the description below in | X | X | X X X X
the 7,304 MW,
OCS-A 0500 and OCS-A 0487 This group may collectively support
MAJ/RI remainder up to 5,296 MW of development--for | X [ X | X X X X 571,618 | 323,591 | 301,186 761,947 761,947 761,947 352,685 | 187,752 | 174,559 482,673 [482,673| 483,466 26,351 14,917 | 13,885 35,125 35,125 35,125
MA (1,600 MW remaining), CT
MA/RI OCS-A 0520 (Equmor MA) (1’196 MW remaining)’ and NY (up X| X| X X X X
MA/RI OCS-A 0521 remainder to 2,500 MW remaining). This would | X
- - result in a total of 441 turbines based
MA/RI Liberty Wind, part of OCS-A 0522 on the assumed 12 MW turbine. X
. Collectively the technical capacity is
MA/RI OCS-A 0522 remainder 7,304 MW. X X X
Remaining MA/RI Lease Area Total? 73% 414,470 | 234,630 | 218,385 552,474 552,474 | 552,474 255,725 | 136,136 | 126,570 349,977 349,977 350,552 19,107 10,816 | 10,067 25,469 25,469 25,469
Total MA/RI Leases’ 857,553 | 658,110 | 456,186 1,230,813 (1,230,813 1,190,862 | 540,095 | 368,275 | 279,190 757,579 |757,579| 614,357 39,533 30,338 | 21,030 56,740 |56,740 54,898
NY/NJ Ocean Wind, part of OCS-A 0498 COP, PPA X 123,559 72,956 5,696
NY/NJ Empire Wind, part of OCS-A 0512 COP, PPA X 123,559 53,924 5,696
Empire Wind Phase 2 and 3, part of This group may collectively support
NY/NJ OCS-A 0512 up to 3,996 MW of development (333 X
turbines) from NJ and NY. Part of the
. NY demand is also represented under
NY/NJ Atlantic Shores OCS-A 0499 the MA/RI group as well. Collectively X
the technical capacity is 3,996 MW.
. NJ has State goals of nearly 4,000
NY/NJ  |OCS-A 0498 remainder MW that cannot be fulfilled by X
existing lease areas.
Remaining NY/NJ Lease Area Total X 432,457 264,069 19,936
TOTAL NY/NJ LEASES 679,575 390,949 31,328
DE/MD Skipjack, part of OCS-A 0519 COP, PPA X 61,780 7,930 2,848
DE/MD  [US Wind, part of OCS-A 0490 COP, PPA X 61,780 18,239 2,848
NJ has almost 4,000 MW in
DE/MD  |GSOE I, OCS-A 0482 outstanding State goals. Collectively X
the technical capacity of this is group
is 678 MW (57 turbines). The
DEMD  locs-a 0519 ind remaining capacity may be utilized by %
) remainder demand from NJ (57 turbines).
Remaining DE/MD Lease Area Total X 247,118 126,087 11,392
TOTAL DE/MD LEASES 370,677 152,256 17,088
VA/NC CVOW, OCS-A 0497 Approved RAP, FDR/FIR complete X 0 1,586 0
VAINC ([)):82'”'0” Commercial fease, OCS-A Announced X 308,898 174,460 14,240
No announcement as of yet for this
. ) project. Technical capacity is 1,824
VA/NC Avangrid Renewables, OCS-A 0508 MW with 12 MW turbines and 1 x 1 X 185,339 120,536 8,544
nm spacing.
TOTAL VA/NC LEASES 494,236 296,582 22,784
OCS Total* **: 2,775,301 1,597,366 127,940
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Table A-4: Offshore Wind Leasing Activities in the U.S. East Coast: Projects and Assumptions (as of December 1, 2020)

Lease/Project/ Construction | Construction | Construction | Construction | Construction | Construction | Construction | Operation | Operation | Operation | Operation | Operation | Operation | Operation
Region L Remainder Status Resource/Projects’ Emissions Emissions Emissions Emissions Emissions Emissions Emissions | Emissions | Emissions | Emissions | Emissions | Emissions | Emissions [ Emissions
ease Remainder NOX (tons) | VOC (tons) | CO (tons) | PM10 (tons) | PM2.5 (tons) | SO2 (tons) | CO2 (tons) | NOx (tpy) | VOC (tpy) | CO (tpy) |PM10 (tpy) [PM2.5 (tpy)| SO2 (tpy) | CO2 (tpy)
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NE Aquaventis (state waters) State Project X
NE Block Island (state waters) Built X
Total State Waters
Ma/rl | vineyard Wind 1 (Proposed Action) part COP, PPA x| x| x| x [x| x 4,961 122 1,116 172 166 38 318,660 71 2 18 2 2 0.3 5,487
of OCS-A 0501
MA/RI South Fork, part of OCS-A 0517 COP, PPA X X X X
MA/RI i”g;';;' parts of OCS-A 0500 and OCS- COP, PPA x| x X | x| x 2,510 61 565 87 84 19 161,242 36 1 9 1 1 0 2,776
MA/RI Revolution, part of OCS-A 0486 COP, PPA X | X X X X 347 9 78 12 12 3 22,306 5 0 1 0 0 0 384
MA/R] | /ineyard Wind South OCS-A 0501 COP, PPA x| x| x| x [x]| x 4,986 122 1,121 173 167 38 320,253 71 2 18 2 2 0 5,514
remainder (includes Park City Wind)
MA/RI Mayflower (North), part of OCS-A 0521 PPA X X| X X X X 4,986 122 1,121 173 167 38 320,253 71 2 18 2 2 0 5,514
. . COP (unpublished), the MW is
MA/RI (I?:(})/OState Wind Project, part of OCS-A included in the description below in | X | X | X X X X
the 7,304 MW.
This group may collectively support
OCS-A 0500 and OCS-A 0487
MA/RI remainder up to 5,296 MW of development--for | X [ X | X X X X
MA (1,600 MW remaining), CT
MA/RI OCS-A 0520 (Equmor MA) (1’196 MW remaining)’ and NY (up X| X| X X X X
MAV/RI OCS-A 0521 remainder to 2,500 MW remaining). This would | X
- - result in a total of 441 turbines based
MA/RI Liberty Wind, part of OCS-A 0522 on the assumed 12 MW turbine. X
. Collectively the technical capacity is
MA/RI OCS-A 0522 remainder 7.304 MW. X X X
Remaining MA/RI Lease Area Total® 73% 16,011 392 3,601 556 535 124 1,028,420 228 6 58 8 7 17,708
Total MA/RI Leases’ 33,801 828 7,602 1,175 1,129 261 2,171,135 482 14 123 16 16 37,385
NY/NJ Ocean Wind, part of OCS-A 0498 COP, PPA X
NY/NJ Empire Wind, part of OCS-A 0512 COP, PPA X
Empire Wind Phase 2 and 3, part of This group may collectively support
NY/NJ OCS-A 0512 up to 3,996 MW of development (333 X
turbines) from NJ and NY. Part of the
. NY demand is also represented under
NY/NJ Atlantic Shores OCS-A 0499 the MA/RI group as well. Collectively X
the technical capacity is 3,996 MW.
. NJ has State goals of nearly 4,000
NY/NJ  |OCS-A 0498 remainder MW that cannot be fulfilled by X
existing lease areas.
Remaining NY/NJ Lease Area Total X
TOTAL NY/NJ LEASES
DE/MD  |Skipjack, part of OCS-A 0519 COP, PPA X
DE/MD US Wind, part of OCS-A 0490 COP, PPA X
NJ has almost 4,000 MW in
DE/MD  |GSOE I, OCS-A 0482 outstanding State goals. Collectively X
the technical capacity of this is group
is 678 MW (57 turbines). The
DEMD  locs-a 0519 ind remaining capacity may be utilized by %
) remainder demand from NJ (57 turbines).
Remaining DE/MD Lease Area Total X
TOTAL DE/MD LEASES
VA/NC CVOW, OCS-A 0497 Approved RAP, FDR/FIR complete X
VAINC Dominion Commercial lease, OCS-A Announced X
0483
No announcement as of yet for this
. ) project. Technical capacity is 1,824
VA/NC Avangrid Renewables, OCS-A 0508 MW with 12 MW turbines and 1 x 1 X
nm spacing.
TOTAL VA/NC LEASES
OCS Total* **:
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Notes: BOEM = Bureau of Ocean Energy Management; CO = carbon dioxide; CO: = carbon dioxide; COP = Construction and Operations Plan; CT = Connecticut: CVOW = Coastal Virginia Offshore Wind; DE = Delaware; EFH = Essential Fish Habitat; ESP = electrical service platform; FDR = Facility
Design Report; FIR = Fabrication and Installation Report; MA = Massachusetts; MD = Maryland; MW = megawatt; NC = North Carolina; NE = New England; NJ = New Jersey; NOx = nitrogen oxides; NY = New York; OCS = Outer Continental Shelf; PMzs = particulate matter with diameters 2.5 microns
and smaller; PM1o = particulate matter with diameters 10 microns and smaller; PPA = Power Purchase Agreement; RAP = Research Activities Plan; Rl = Rhode Island; SO2 = sulfur dioxide; tpy = tons per year; VOC = volatile organic compound; VA = Virginia; WTG = wind turbine generator

1. The spacing/layout for projects/regions are as follows: NE State water projects include a single strand of WTGs and no ESPs; for projects in the Rl and MA Lease Areas, the analysis for the Vineyard Wind 1 Project assumes the spacing/layout is specific to the Proposed Action or action alternatives
presented in FEIS Chapter 2; however, Vineyard Wind has stated they would utilize a 1 nautical mile x 1 nautical mile grid spacing. A 1 nautical mile x 1 nautical mile grid spacing is assumed for all other projects in the Rl and MA Lease Areas; for the projects in the New Jersey/New York and the
DE/MD Lease Areas, BOEM assumes that a 1 nautical mile x 1 nautical mile grid spacing also would be utilized; for the Coastal Virginia Offshore Wind Project, the spacing is 0.7 nautical mile; and the Dominion commercial lease area off the coast of Virginia would utilize 0.5 nautical mile average
spacing, which is less than the 1 x 1 nautical mile spacing due to the need to attain the state's goals.

2. Because development could occur anywhere within the Rl and MA Lease Areas and assumes a continuous 1 x 1 nautical mile grid, the actual development for these projects is expected to be approximately 73 percent of the collective technical capacity. Under the expanded planned action scenario
described in Chapter 1, the total area in the Rl and MA Lease Areas is greater than the area needed to meet state demand. Therefore, if a project is not constructed, BOEM assumes that another future project would be constructed to fulfill the unmet demand.

3. This column identifies lease areas that are applicable to each resource based on the geographic analysis areas shown on Figures A.7-1 through A.7-16. Except for known locations of special value or sensitivity with regard to a resource, BOEM assumes all locations within a geographic analysis area
exhibit similar levels of sensitivity to potential impacts. Accordingly, a location at the periphery of a geographic analysis area is equally sensitive to potential impacts of other future offshore wind activities as is a location within Vineyard Wind’s proposed Project footprint.

4. The estimated offshore construction schedule is based on information known at the time of this analysis and could be different when an applicant submits a COP. Furthermore, for this expanded planned action analysis, BOEM assumes that construction all the foundations would be installed during year 1
of construction and the balance of the work would be completed in year 2.

5. Itis difficult to accurately predict future technology for planned but currently unscheduled offshore wind awards, including turbine spacing and capacity. For those projects with announced WTG sizes, BOEM used the assumption of an 8 or 12 MW WTG based on maximum-case scenario for the
resource. BOEM understands that it is feasible that in the future, turbine capacity could be greater than 12 MW. For future procurements and projects under this expanded planned action analysis, BOEM assumes the largest turbine that is presently commercially available, a 12 MW WTG, to evaluate
potential impacts.

6. The generating capacity for the lease areas within the air quality geographic analysis area without a known project size has been assumed to be a percentage of the technical capacity (7,304 MW). The percentage (73 percent) has been calculated based on the amount of lease area acreage for the specific
lease areas (359,146 acres [1,453 km?]) divided by the remaining “RI and MA Lease Areas” total (491,515 acres [1,989 km?]). The air quality geographic analysis area includes 100 percent of the following leases: Bay State Wind Project, part of OCS-A 0500; OCS-A 0500 and OCS-A 0487 remainder;
OCS-A 0520 (Equinor Massachusetts); and OCS-A 0521 remainder.

7. The generating capacity for the lease areas within the water quality geographic analysis area without a known project size has been assumed to be a percentage of the technical capacity (7,304 MW). The percentage (63%) has been calculated based on the amount of lease area acreage for the specific lease
areas (310,041 acres [1,255 km?]) divided by the remaining “RI and MA Lease Areas” total (491,515 acres [1,989 km?]). The water quality geographic analysis area includes the following leases: 100 percent of Bay State Wind Project, part of OCS-A 0500; 22 percent of OCS-A 0500 and OCS-A 0487
remainder; and 63 percent of OCS-A 0520 (Equinor Massachusetts).

8. The generating capacity for the lease areas within the benthic resources geographic analysis area without a known project size has been assumed to be a percentage of the technical capacity (7,304 MW). The percentage (63 percent) has been calculated based on the amount of lease area acreage for the
specific lease areas (310,041 acres [1,255 km?]) divided by the “MA/RI Lease Area” total (491,515 acres [1,989 km?]). The benthic resources geographic analysis areas includes the following leases: 100 percent of the Bay State Wind Project, part of OCS-A 0500; 9 percent of OCS-A 0500 and OCS-A
0487 remainder; and 63 percent of OCS-A 0520 (Equinor Massachusetts).

9. BOEM assumes that each offshore wind development would have its own cable (both onshore and offshore), and that future projects would not utilize a regional transmission line. The length of offshore export cable for those lease areas without a known project size has been assumed to include two
offshore cables totaling 120 miles (193 kilometers). The offshore export cable would be buried a minimum of 6 feet (1.8 meters) but not more than 10 feet (3.1 meters).

10. The length of inter-array cabling has been assumed for all lease areas, except Vineyard Wind 1 Project, to be the average amount per foundation based on the COPs submitted to date, which is 1.48 miles (2.4 kilometers). In addition, for those lease areas that require more than one ESP, it has been
assumed that an additional 6.2 miles (9.9 kilometers) of inter-link cable would be required to link the two ESPs. Inter-array cable is assumed to be buried between 4 and 6 feet.

11. The hub height for lease areas is based on maximum-case scenario for the resource area.

12. The rotor diameter for lease areas is based on maximum-case scenario for the resource area.

13. The total height of the turbine for lease areas is based on maximum-case scenario for the resource area.

14. The number of turbines for those lease areas without a known project size has been calculated based on the generating capacity and a 12 MW turbine.

15. The estimated number of foundations is the total number of turbines plus ESPs, and it has been assumed that for every 50 turbines there would be one ESP installed. There are some exceptions to this assumption where additional relevant information is available in publically available COPs for future
projects.

16. The foundation footprint has been assumed to be 0.04 acre (161 square meters), which is based on the largest monopile reported (12 MW) for all lease areas other than Vineyard Wind 1 Project, which is 0.02 acre (81 square meters) as calculated from FEIS Appendix G.

17. The seabed disturbance with the addition of scour protection was calculated based on scour protection expected in submitted COPs. The Vineyard Wind 1 Project is based off the amount calculated from the COP and FEIS Appendix G. It is assumed that for all other lease areas that a 12 MW foundation
with addition of scour protection would be 0.85 acre (3,440 square meters) per foundation.

18. Offshore export cable seabed bottom disturbance is assumed to be due to installation of the export cable, the use of jack-up vessels, and the need to perform dredging.

19. The offshore export cable hard protection is assumed to be similar to Vineyard Wind 1 Project, which is 0.357 acre (1,445 square meters) per mile of offshore export cable. It is assumed that 10 percent of the offshore export cable would require protection.

20. Anchoring disturbance has been assumed to be a rate equal to 0.10 acre (405 square meters) per mile of offshore export cable for all lease areas with the exception of Vineyard Wind 1 Project, which is 0.044 acre per mile of offshore export cable as calculated per FEIS Appendix G. Vineyard Wind has
stated dynamic positioning vessels would be used and anchoring would occur only along the offshore export cable route.

21. Inter-array construction seabed disturbance has been assumed to be a rate equal to the average area per foundation, 2.4 acres (9,712 square meters) per foundation, for all lease areas with the exception of Vineyard Wind 1 Project, which is 2.04 acres (8,256 square meters) per foundation as calculated
from the COP and FEIS Appendix G.

22. The inter-array operating footprint is assumed to be a rate equal to the average amount per foundation of 1.43 acres (5,787 square meters) per foundation for all lease areas.

23. Inter-array cable hard protection is assumed to be zero for all lease areas with the exception of Vineyard Wind 1 Project, Vineyard Wind South OCS-A-5001, South Fork, part of OCS-A 0486 and Revolution Wind, part of OCS-A 0486.

24. BOEM recognizes that the estimates presented within this expanded planned action analysis are likely high, conservative estimates; however, BOEM believes that this analysis is appropriately capturing the potential expanded planned action impacts and errs on the side of maximum impacts.

25. New York's demand is not double-counted; this total comes from looking at New York's state demand, not adding up the potential of the areas because that would double-count New York.

A-21



Vineyard Wind 1 Offshore Wind Energy Project—FEIS Appendix A—Planned Action Offshore Wind Scenario and
Assessment of Resources with Minor Impacts

-Page Intentionally Left Blank-

A-22



Vineyard Wind 1 Offshore Wind Energy Project—FEIS Appendix A—Planned Action Offshore Wind Scenario and
Assessment of Resources with Minor Impacts

Table A-5: Best Management Practices for Future Offshore Wind Activities

Preconstruction Planning

Lessees and grantees shall minimize the area disturbed by preconstruction site monitoring and testing activities and
installations.

Lessees and grantees shall contact and consult with the appropriate affected federal, state, and local agencies early in the
planning process.

Lessees and grantees shall consolidate necessary infrastructure requirements between projects whenever practicable.
Lessees and grantees shall develop a monitoring program to ensure that environmental conditions are monitored during
construction, operation, and decommissioning phases. The monitoring program requirements, including adaptive
management strategies, shall be established at the project level to ensure that potential adverse impacts are mitigated.
Seafloor Habitats

Lessees and grantees shall conduct seafloor surveys in the early phases of a project to ensure that the alternative energy
project is sited appropriately to avoid or minimize potential impacts associated with seafloor instability or other hazards.
Lessees and grantees shall conduct appropriate pre-siting surveys to identify and characterize potentially sensitive seafloor
habitats and topographic features.

Lessees and grantees shall avoid locating facilities near known sensitive seafloor habitats, such as coral reefs, hard-bottom
areas, and chemosynthetic communities.

Lessees and grantees shall avoid anchoring on sensitive seafloor habitats.

Lessees and grantees shall minimize seafloor disturbance during construction and installation of the facility and associated
infrastructure.

Lessees and grantees shall employ appropriate shielding for underwater cables to control the intensity of electromagnetic
fields.

Lessees and grantees shall reduce scouring action by ocean currents around foundations and to seafloor topography by
taking all reasonable measures and employing periodic routine inspections to ensure structural integrity.

Lessees and grantees shall take all reasonable actions to minimize seabed disturbance and sediment dispersion during cable
installation.

Marine Mammals

Lessees and grantees shall evaluate marine mammal use of the proposed project area and design the project to minimize and
mitigate the potential for mortality or disturbance. The amount and extent of ecological baseline data required will be
determined on a project basis.

Vessels related to project planning, construction, and operation shall travel at reduced speeds when assemblages of cetaceans
are observed and maintain a reasonable distance from whales, small cetaceans, and sea turtles as determined during site-
specific consultations.

Lessees and grantees shall minimize potential vessel impacts on marine mammals and sea turtles by requiring project-related
vessels to follow the NMFS and BOEM requirements while in transit. Operators shall be required to undergo training on
applicable vessel requirements.

Lessees and grantees shall take efforts to minimize disruption and disturbance to marine life from sound emissions, such as
pile driving, during construction activities.

Lessees and grantees shall avoid and minimize impacts on marine species and habitat in the project area by posting a
qualified observer approved by BOEM and NMFS on-site during construction activities.

Fish Resources and Essential Fish Habitat

Lessees and grantees shall conduct pre-siting surveys (may use existing data) to identify important, sensitive, and unique
marine habitats in the vicinity of the project and design the project to avoid, minimize, or otherwise mitigate adverse impacts
on these habitats.

Lessees and grantees shall minimize construction activities in areas containing anadromous fish during migration periods.
Lessees and grantees shall minimize seafloor disturbance during construction and installation of the facility and associated
infrastructure.

Sea Turtles

Lessees and grantees shall minimize potential vessel impacts on marine mammals and sea turtles by requiring project-related
vessels to follow the NMFS Regional Viewing Guidelines while in transit. Operators shall be required to undergo training on
applicable vessel guidelines.

Lessees and grantees shall take efforts to minimize disruption and disturbance to marine life from sound emissions, such as
pile driving, during construction activities.

Lessees and grantees shall locate cable landfalls and onshore facilities so as to avoid impacts on known nesting beaches.
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Avian Resources

Lessees shall evaluate avian use of the project area and design the project to minimize or mitigate the potential for bird
strikes and habitat loss. The amount and extent of ecological baseline data required will be determined on a project-by-
project basis.

Lessees and grantees shall take measures to reduce perching opportunities.

Lessees and grantees shall locate cable landfalls and onshore facilities so as to avoid impacts on known nesting beaches.
Lessees and grantees shall comply with FAA and USCG requirements for lighting while using lighting technology

(e.g., low-intensity strobe lights) that minimizes impacts on avian species.

Acoustic Environment

Lessees and grantees should plan site characterization surveys by using the lowest sound levels necessary to obtain the
information needed.

Lessees and grantees shall take efforts to minimize disruption and disturbance to marine life from sound emissions such as
pile driving during construction activities.

Lessees and grantees shall employ, to the extent practicable, state-of-the- art, low-noise turbines or other technologies to
minimize operational sound impacts.

Fisheries

Lessees and grantees shall work cooperatively with commercial/recreational fishing entities and interests to ensure that the
construction and operation of a project will minimize potential conflicts with commercial and recreational fishing interests.
Lessees and grantees shall review planned activities with potentially affected fishing organizations and port authorities to
prevent unreasonable fishing gear conflicts. Lessees and grantees shall minimize conflict with commercial fishing activity
and gear by notifying registered fishermen of the location and time frame of project construction activities well in advance
of mobilization with updates throughout the construction period.

Lessees and grantees shall use practices and operating procedures that reduce the likelihood of vessel accidents and fuel
spills.

Lessees and grantees shall avoid or minimize impacts on the commercial fishing industry by marking applicable structures
(e.g., wind turbines, wave generation structures) with USCG approved measures (such as lighting) to ensure safe vessel
operation.

Lessees and grantees shall avoid or minimize impacts on the commercial fishing industry by burying cables, where
practicable, to avoid conflict with fishing vessels and gear operation. If cables are buried, lessees and grantees shall inspect
cable burial depth periodically during project operation to ensure that adequate coverage is maintained to avoid interference
with fishing gear/activity.

Coastal Habitats

Lessees and grantees shall avoid hard-bottom habitats, including seagrass communities and kelp beds, where practicable, and
restore any damage to these communities.

Lessees and grantees shall implement turbidity reduction measures to minimize impacts on hard-bottom habitats, including
seagrass communities and kelp beds, from construction activities.

Lessees and grantees shall minimize impacts on seagrass and kelp beds by restricting vessel traffic to established traffic
routes.

Lessees and grantees shall minimize impacts on wetlands by maintaining buffers around wetlands, implementing BMPs for
erosion and sediment control, and maintaining natural surface drainage patterns.

Electromagnetic Fields

Lessees and grantees shall use submarine cables that have proper electrical shielding and bury the cables in the seafloor
where practicable.

Transportation and Vessel Traffic

Lessees and grantees shall site alternative energy facilities to avoid unreasonable interference with major ports and USCG-
designated Traffic Separation Schemes.

Lessees and grantees shall meet FAA guidelines for siting and lighting of facilities.

Lessees and grantees shall place proper lighting and signage on applicable alternative energy structures to aid navigation per
USCG circular NVIC 01-19 (USCG 2020) and comply with any other applicable USCG requirements.

Lessees and grantees shall conduct all necessary studies of potential interference of proposed wind turbine generators with
commercial air traffic control radar systems, national defense radar systems, and weather radar systems, including
identification of possible solutions.
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Visual Resources

Lessees and grantees for wind projects shall address key design elements including visual uniformity, use of tubular towers,
and proportion and color of turbines.

Lessees and grantees for wind projects shall use appropriate viewshed mapping, photographic and virtual simulations,
computer simulation, and field inventory techniques to determine with reasonable accuracy the visibility of the proposed
project. Simulations should illustrate sensitive and scenic viewpoints.

Lessees and grantees shall comply with FAA and USCG requirements for lighting while minimizing the impacts through
appropriate application.

Lessees and grantees shall seek public input in evaluating the visual site design elements of proposed wind energy facilities.
Lessees and grantees, within FAA guidelines, shall use directional aviation lights that minimize visibility from shore.
Cultural Resources

Lessees and grantees shall conduct magnetometer tows using 100-foot (30-meter) line spacing in areas where there is a high
potential for shipwrecks.

Source: Adopted from MMS 2007a

BMP = best management practice; BOEM = Bureau of Ocean Energy Management; FAA = Federal Aviation Administration;

NMFS = National Marine Fisheries Service; USCG = U.S. Coast Guard
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Table A-6: Anticipated Construction Schedule in Number of Foundations (as of December 1, 2020) @

Project/Region Before | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2230 &
Beyond
Maine Aqua Ventus (state waters) 2°
Block Island Wind Farm (state waters) 5P
Massachusetts/Rhode Island Region
Vineyard Wind 1 (Proposed Action) part of OCS-A 0501 | 102
South Fork, part of OCS-A 0517 16 |
Revolution, part of OCS-A 0486 90
Sunrise, parts of OCS-A 0500 and OCS-A 0487 112
Mayflower (North), part of OCS-A 0521 103
Vineyard Wind South OCS-A 0501 remainder (Park City Wind) 103
Future Project(s) in Massachusetts/Rhode Island Region 139
Future Project(s) in Massachusetts/Rhode Island Region 139
Future Project(s) in Massachusetts/Rhode Island Region 171
Estimated Annual Massachusetts/Rhode Island Construction: 304 206 139 310 0 0 0 0
Estimated Operations and Maintenance Total: 0 0 0 16 320 526 665 975 975 975 975
New York/New Jersey Region
Ocean Wind, part of OCS-A 0498 94 |
Empire Wind, part of OCS-A 0512 70
Empire Wind Phase 2, part of OCS-A 0512 70
Empire Wind Phase 3, part of OCS-A 0512 70
Future Project(s) in New York/New Jersey Region 131
New Jersey-Delaware/Maryland 69
Estimated Annual New York/New Jersey Construction: 70 70 70 131 0 0 0 69
Estimated Operations and Maintenance Total: 0 0 0 94 164 234 304 435 435 435 504
Delaware/Maryland Region
Skipjack, part of OCS-A 0519 11 |
US Wind, part of OCS-A 0490 24
Future Project(s) in Delaware/Maryland Region 55
Future Project(s) in Delaware/Maryland Region 54
Future Project(s) in Delaware/Maryland Region 54
Estimated Annual Delaware/Maryland Construction: 55 54 54 0 0 0 0 0
Estimated Operations and Maintenance Total: 0 0 0 35 90 144 198 198 198 198 198

o
o
-
»

o
o
©
S

o
o
w
o1

Virginia Region
Coastal Virginia Offshore Wind, OCS-A 0497 2 |
Dominion Commercial lease, OCS-A 0483 75
Dominion Commercial lease, OCS-A 0483 75
Dominion Commercial lease, OCS-A 0483 | 75
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Project/Region Before | 5051 | 2002 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2009 | 2030 &

2020 Beyond

Avangrid Renewables, OCS-A 0508 155
Estimated Annual Virginia Construction: 2 0 0 75 75 75 0 0 0 0 155

Estimated Operations and Maintenance Total: 2 0 2 2 77 152 227 227 227 227 382

Estimated Annual Total Construction: 7 0 | 147 504 405 338 441 0 0 0 224
Estimated Operations and Maintenance Total: 7 2 6 154 658 | 1,063 | 1,401 | 1,842 |1,842 |1,842 2,066

a Construction schedule for projects are assumed to occur over a 2-year period; for this expanded planned action analysis, it has been assumed that pile driving would occur during year 1 of
construction and that all other construction activities would occur in year 2.

b The foundations are located in state waters.

Assumptions: All announced projects would begin construction on schedule and adequate vessels and components would be available for all projects. Construction of a project is assumed to
occur over 2 calendar years, unless explicitly planned otherwise. Projects with more than 50 foundations are assumed to potentially utilize two pile hammers, and development without an
associated project is assumed to have a pile hammer for every 50 foundations. Future Massachusetts procurements are assumed to occur in approximately 800 megawatt (MW) increments.
The remaining Connecticut demand is assumed to be procured in a single 1,200 MW procurement, but could just as likely occur in two (approximately 800 MW and 400 MW) procurements
and thus the timing of the associated development be staggered. Empire Wind has submitted two possible construction schedules: one depicted above was chosen due to it having the longer
extent of the two proposed schedules and potentially overlapping with more projects. Empire Wind also may use gravity foundations; however, for the purposes of analyzing the maximum
impact scenario it has been assumed that the foundations would be pile driven (monopile). For future development with either no associated COP or broad project envelopes, 12 MW turbine
sizes were assumed for the purposes of estimating the number foundations. This is a high estimate based on the largest commercially available turbine at this time, as it is likely that the total
number of foundations for projects developed in 2024 and beyond would be less as larger sized turbines become available. The development considered here does not include approximately
3,200 MW of New Jersey's goals and 6,674 MW of New York’s goals for which there is seemingly not capacity for in existing leases in the New York/New Jersey and Delaware/Maryland
areas given the assumptions of 12 MW turbines spaced 1 nautical mile apart. BOEM has assumed for this FEIS expanded planned action analysis that either Phase 2 or 3 of Empire Wind
will be “Boardwalk Wind” serving New Jersey, with the remaining phase going to either New York or New Jersey. Precisely which state gets what in terms of Empire Wind phases or
development in the New Jersey leases is not consequential, as state demand will exceed space available even when including the remaining lease area around the Ocean Wind lease, the
Atlantic Shores project, and full development of the remaining Delaware/Maryland lease areas being applied to New Jersey. BOEM notes that it is possible New York may continue to
procure from the Rl and MA Lease Areas.
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A.5. PORT UPGRADES

Ports in Connecticut, Rhode Island, Massachusetts, and New York may require upgrades to support the offshore
wind industry developing in the northeastern United States.® Upgrades may include onshore developments or
underwater improvements (such as dredging). The following summarizes reasonably foreseeable activities at
regional ports that are planned to support the proposed Project and other past, present, and reasonably foreseeable
offshore wind project activities at ports near the Rl and MA Lease Areas:

The Connecticut Port Authority announced a $93 million public-private partnership to upgrade the
Connecticut State Pier in New London to support the offshore wind industry (Sheridan 2019). According to
the Connecticut Maritime Strategy 2018 (Connecticut Port Authority 2018), New London is the only major
port between New York and Maine that does not have vertical obstruction and offshore barriers, two factors
that are critical for offshore wind turbine assembly. The document includes strategic objectives to manage and
redevelop the Connecticut State Pier partially to support the offshore wind industry, which could create a
dramatic increase in demand for the Connecticut State Pier and regional job growth. The development
partnership, announced in May 2019, includes a 3-year plan to upgrade infrastructure to meet heavy-lift
requirements of @rsted and Eversource offshore wind components (Cooper 2019). Redevelopment of the
Connecticut State Pier is considered a reasonably foreseeable activity.

In Rhode Island, Deepwater Wind has committed to investing approximately $40 million in improvements at
the Port of Providence, the Port of Davisville at Quonset Point, and possibly other Rhode Island ports for the
Revolution Wind Project (Kuffner 2018). This investment will position Rhode Island ports to participate in
construction and operation of future offshore wind projects in the region (Rhode Island Governor’s Office
2018). The Port of Davisville has added a 150-megaton mobile harbor crane, which will enable the port to
handle wind turbines and heavy equipment, and enables the Port of Davisville to participate in regional
offshore wind projects (Port of Davisville 2017). Further improvements at Rhode Island ports to support the
offshore wind industry are considered reasonably foreseeable.

The Massachusetts Clean Energy Center (MassCEC) has identified 18 waterfront sites in Massachusetts that
may be available and suitable for use by the offshore wind industry. Potential activities at these sites include
manufacturing of offshore wind transmission cables, manufacture and assembly of turbine components,
substation manufacturing and assembly, operations and maintenance bases, and storage of turbine
components. The 18 sites include two identified by Vineyard Wind as potential construction or operations and
maintenance ports: the Brayton Point Power Plant site and the Montaup Power Plant site.

- The former Brayton Point Power Plant is currently being redeveloped as the Brayton Point Commerce
Center, a “world-class logistical port and support center built for offshore wind...capable of component
manufacturing, staging, operations, and maintenance for offshore wind and other related sectors”
(Brayton Point Commerce Center 2019). The site redevelopment includes the proposed Anbaric
Renewable Energy Center, which will include development of a 1,200 MW high-voltage direct current
converter and 400 MW of battery storage on the site (Anbaric 2019a). Development of the Brayton Point
Commerce Center and the Anbaric Renewable Energy Center are considered reasonably foreseeable, as
the projects are currently active.

- The Montaup Power Plant site is a former power plant site located in Somerset, Massachusetts, that was
also identified by the MassCEC as having potential to support construction of turbine components, as
well as operations and maintenance activities (MassCEC 2017). No plan for redevelopment of the
Montaup Power Plant has been released (MassCEC 2017); therefore, improvements at this site are not
considered reasonably foreseeable.

The MassCEC manages the New Bedford Marine Commerce Terminal (MCT) in New Bedford,
Massachusetts. The 29-acre facility was completed in 2015 and is the first in North America designed
specifically to support the construction, assembly, and deployment of offshore wind projects (MassCEC

® BOEM 2016d includes an assessment of port capacity, potential environmental and socioeconomic consequences of port modifications to
support offshore wind development, and the effectiveness of potential mitigation measures to reduce said consequences of port
modifications.
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2018). The New Bedford Port Authority Strategic Plan 2018-2023 contains goals related to expanding the
MCT to improve and expand services to the offshore wind industry, including development of North
Terminal with the capacity to handle two separate offshore wind installation projects in the future (Port of
New Bedford 2018). Vineyard Wind signed an 18-month lease with the MCT in October 2018 (Port of New
Bedford 2020) and has supported the New Bedford Port Authority with grants to develop publicly owned
facilities to support shore-based operations for offshore wind facilities (Vineyard Wind 2019).

e Vineyard Wind would use Vineyard Haven Harbor in Tisbury as the location of the proposed Project’s
Operations and Maintenance Facility. Vineyard Haven Harbor is the island’s year-round working port and is
home to most of the Martha’s Vineyard boatyards. Small coastal tankers and ferries regularly use Vineyard
Haven Harbor to transport freight, vehicles, and passengers. The areas of Tisbury near the Vineyard Haven
Harbor are a mix of marine-related, commercial, and residential uses. Vineyard Wind has stated that upgrades
to the port are not a direct result of the proposed Project; therefore, any impacts from potential upgrades to
this port would not be a result of the proposed Project.

Potential impacts related to port upgrades could include, but are not limited to, the following:

e Increased seafloor disturbance, turbidity, and benthic habitat alterations;

o Risk of direct physical impacts, displacement, or disturbance to wildlife, including threatened/endangered
species;

e Increased vessel traffic and associated effluent discharges, air emissions, and noise;

e Visual impacts on onshore and offshore observers within the daytime and nighttime visibility zones;

e Economic impacts, including beneficial impacts on tax revenues, employment, and economic activity
associated with operating the wind energy facility, maintaining the wind energy facility, tourism, and other
ocean economy sectors;

e Displacement or reduction in fishing opportunities (commercial and recreational), marine mineral extraction,
and other ocean economy sectors;

¢ Displacement of recreational opportunities or change in value of recreational opportunities;
o Disturbance of cultural resources or impacts on cultural values; and
¢ Introduction of navigational obstructions to aviation and marine vessels (submarine and surface vessels).

A.6. OFFSHORE EXPORT CABLES CONSTRUCTION AND MAINTENANCE

Offshore cable routes have been identified for the Coastal Virginia Offshore Wind Project (Dominion Energy
2018) and the ten COPS that have been submitted. Cable routes have not yet been announced for the remainder of
the projects.

In addition, Anbaric Development Partners, LLC has submitted unsolicited proposals to BOEM for development
of two open access offshore transmission systems designed to support offshore wind in the northeastern United
States; however, neither is considered reasonably foreseeable projects for this analysis.

e The proposed New York/New Jersey Ocean Grid Project would consist of approximately 185 nautical miles
(213 statute miles) of subsea transmission cables, and up to nine offshore collector platforms. The
transmission network would collect and distribute power from wind lease areas offshore New York and New
Jersey to up to six onshore landing locations from Long Island to Cardiff, New Jersey (Anbaric 2018).

e The proposed Southern New England OceanGrid Project would consist of 337 nautical miles (388 statute
miles) of subsea transmission cables and up to eight offshore collector platforms around the Rl and MA Lease
Areas. The transmission network would collect and distribute power generated from RI and MA Lease Areas
offshore wind farms to landings between Long Island Sound and Massachusetts (Anbaric 2019b).

The transmission systems would be “open access” and allow multiple offshore wind farms to connect to a single
transmission line, potentially consolidating cabling systems, landing areas, and onshore infrastructure. Utilizing a
transmission network may reduce total miles of cables required to connect offshore wind farms, environmental
impacts associated with subsea cabling and onshore interconnections, and costs of development and operation.
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BOEM issued a Request for Competitive Interest for the New York/New Jersey Ocean Grid Project in June 2019.
These projects are currently under review with BOEM and are not considered reasonably foreseeable due to the
current lack concrete development plans. Even if BOEM did consider these projects reasonably foreseeable, they
would not be considered in the maximum-case scenario because implementation of these networks would serve to
reduce impacts associated with the transmission system. The maximum-case scenario for offshore cables
associated with offshore wind development is defined as each lease having separate offshore cables, landing sites,
and onshore interconnection facilities.

Reasonably foreseeable impacts of new transmission system projects associated with individual offshore wind
projects could include (BOEM 2016b):

o Increased vessel traffic and associated effluent discharges, air emissions, and noise during construction and
decommissioning;

o Increases of accidental releases of trash and marine debris during construction and decommissioning;

¢ Intermittent underwater noise associated with construction, including noise from ESP construction activities;
e Temporary disturbance of benthic habitat from installation, and long-term impacts from habitat conversion;
e Increased potential for oil spills during construction and decommissioning;

e Potential interaction with existing telecommunication cables; and

e Temporary sediment disturbance during installation or maintenance.
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A.7. GEOGRAPHIC ANALYSIS AREA MAPS

Figure A.7-1: Terrestrial and Coastal Fauna Geographic Analysis Area
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Figure A.7-2: Coastal Habitats Geographic Analysis Area
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Figure A.7-3: Benthic Geographic Analysis Area
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Note: The geographic analysis area for the endangered Atlantic sturgeon (Acipenser oxyrhynchus oxyrhynchus) extends beyond the
boundary shown here and is equivalent to the area shown in Figure A.7-5.

Figure A.7-4: Finfish, Invertebrates, and Essential Fish Habitat Geographic Analysis Area
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Figure A.7-5: Marine Mammals Geographic Analysis Area
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Figure A.7-6: Sea Turtles Geographic Analysis Area
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Figure A.7-7: Economics and Environmental Justice Geographic Analysis Area
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Figure A.7-8: Cultural, Historical, and Archaeological Resources Geographic Analysis Area
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Figure A.7-9: Recreation and Tourism Geographic Analysis Area
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Figure A.7-10: Commercial Fisheries and For-Hire Recreational Fishing Geographic Analysis Area
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Figure A.7-11: Land Use and Coastal Infrastructure Geographic Analysis Area
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Figure A.7-12: Navigation and Vessel Traffic Geographic Analysis Area
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Figure A.7-13: Other Uses Geographic Analysis Area
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Figure A.7-14: Air Quality Geographic Analysis Area
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Figure A.7-15: Water Quality Geographic Analysis Area
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Figure A.7-16: Birds and Bats Geographic Analysis Area
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Assessment of Resources with Minor Impacts

Note: The layout shown is for illustrative purposes only and does not guarantee that the positions identified are buildable. The layout is
based on the Rl and MA Lease Area developers’ agreement for east-west orientation and 1 nautical mile by 1 nautical mile spacing
(Geijerstam et al. 2019). The positions shown do not necessarily represent future WTG locations, and these locations are not based on a

specific WTG size.
Figure A.7-17: Joint Developer Agreement Layout
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A.8. ASSESSMENT OF RESOURCES WITH MINOR IMPACTS
A.8.1. Air Quality

The proposed Project’s WTGs, ESPs, and OECC do not generate air emissions during normal operations.
However, air emissions from equipment used in the construction, operations and maintenance, and
decommissioning phases could impact air quality in the proposed Project area and nearby coastal waters and
shore areas. Most emissions would occur temporarily during construction, offshore in the Wind Development
Area (WDA), onshore at the landfall site, along the OECC and Onshore Export Cable Route (OECR), at the
onshore substation, and at the construction staging area. Additional emissions related to the proposed Project
could also occur at nearby ports used to transport material and personnel to and from the Project site. However, as
described in COP Section 1.5 (Volume I; Epsilon 2020a) and COP Section 5.1 (Volume 111, Epsilon; 2020b), the
proposed Project would provide beneficial impacts on the air quality near the proposed Project location and the
surrounding region in comparison to fossil-fuel power generating stations. These benefits include a reduction of
more than 1.6 million tons of carbon dioxide (CO.), more than 1,000 tons of nitrogen oxides (NO,), and more
than 800 tons of sulfur dioxide (SO,) per year.

A.8.1.1. No Action Alternative and Affected Environment

This section discusses the baseline conditions for air quality in the geographic analysis area for air as described in
Table A-1 and shown on Figure A.7.14. The overall geographic analysis area for air quality covers most of Rhode
Island, southeastern Massachusetts eastward across Cape Cod, southward across Martha’s Vineyard and over the
open ocean south of Martha’s Vineyard, which includes the air above the WDA and adjacent OCS, along the
OECC and OECR, at the onshore construction and proposed Project-related sites, and at the ports used to support
proposed Project activities. Specifically, this includes the airshed within 15.5 miles (25 kilometers) of each area
potentially impacted by the proposed Project, including the lease area, the on-land construction areas, and the
mustering port(s). Table A.8.1-1 describes baseline conditions and the impacts, based on the impact-producing
factors (IPFs) assessed of ongoing and future offshore activities other than offshore wind, which is discussed
below.

Air quality within a region is measured in comparison to the National Ambient Air Quality Standards (NAAQS),
which are standards established by the U.S. Environmental Protection Agency (USEPA) pursuant to the Clean Air
Act (CAA) (42 United States Code [USC] § 7409) for criteria pollutants to protect human health and welfare. The
criteria pollutants are carbon monoxide (CO), sulfur dioxide, particulate matter smaller than 10 microns (PMao),
particulate matter smaller than 2.5 microns (PMs), nitrogen dioxide (NO), ozone, and lead.

The USEPA classifies all areas of the country as in attainment, nonattainment, or unclassified for each criteria
pollutant. An attainment area complies with all NAAQS. A nonattainment area does not meet NAAQS for one or
more pollutants. Unclassified areas are where attainment status cannot be determined based on available
information and are treated as attainment areas. Note that an area can be in attainment for some pollutants and
nonattainment for others.

The attainment status of an area can be found at 40 CFR § 81 and in the USEPA Green Book, which the agency
revises from time to time (USEPA 2018). Attainment status is determined through evaluation of air quality data
from a network of monitors.

The CAA amendments directed USEPA to establish requirements to control air pollution from OCS oil- and gas-
related activities along the Pacific, Arctic, and Atlantic coasts, and along the U.S. Gulf Coast off Florida, eastward
of 87° 30’ West longitude. The OCS Air Regulations (40 CFR § 55) establish the applicable air pollution control
requirements, including provisions related to permitting, monitoring, reporting, fees, compliance, and
enforcement for facilities subject to the CAA. These regulations apply to OCS sources that are located beyond
state seaward boundaries. Applicants locating within 25 nautical miles of a state seaward boundary are required to
comply with the air quality requirements of the nearest or corresponding onshore area, including applicable
permitting requirements.
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This section assesses the expected level of impacts from each phase of the proposed Project. Emissions from the
proposed Project exceed USEPA major source thresholds under the Prevention of Significant Deterioration and
New Source Review programs. The “major” source definition is unrelated to the assessment of expected impacts
described in the following sections. Air quality impacts would be permitted as part of the OCS permitting process
that is underway by Vineyard Wind, which includes a detailed emissions inventory for the proposed Project
design activities, such as engine sizes and durations of activities.

The proposed Project may generate air emissions within Massachusetts in Barnstable County, Bristol County,
Dukes County, and Nantucket County (offshore Nantucket only). The proposed Project intends to use the MCT as
the primary construction staging area. However, Vineyard Wind may need to stage certain activities from other
commercial seaports. If a port besides MCT is used during construction, proposed Project-related air emissions
could potentially occur in one or more of the following counties: Suffolk County (New York); or Washington,
Newport, Kent, Providence, and Bristol (Rhode Island). Vineyard Wind is considering operations and
maintenance facilities at Vineyard Haven Harbor in Tisbury. FEIS Section A.8.6 in Appendix A provides
additional information on land use and proposed ports.

Air quality in the geographic analysis area may be impacted due to the emission of criteria pollutants from
sources involved in the construction or maintenance of the proposed Project as well as potentially during
operations. These impacts, while generally localized to the emission source in question, may occur at any location
associated with the proposed Project, be it offshore in the WDA or at any of the onshore construction or support
sites. Additionally, ozone levels in the region could potentially be impacted.

All of southeastern Massachusetts is presently designated as unclassifiable or in attainment for all criteria
pollutants (COP Volume I1lI, Section 5.1; Epsilon 2020b), except for Dukes County on Martha’s Vineyard, which
is designated as marginally in nonattainment for the 2008 ozone NAAQS. This designation was based on data
collected at the Herring Creek Road Aquinnah monitor (Monitor #25-007-0001) from 2009 to 2011, which
showed a monitored concentration of 76 parts per billion (ppb) against the 2008 NAAQS of 75 ppb. While the
2008 NAAQS are still technically in effect, Dukes County was designated in attainment in August 2018 against
the more stringent 2015 ozone NAAQS of 70 ppb (80 Fed. Reg. 206 [October 26, 2015]), based on a monitored
concentration of 64.3 ppb between 2014 and 2016. Thus, while the 2008 designation has not yet been changed,
monitored values in Dukes County have significantly improved since 2011. Dukes County is in attainment with
the 2015 ozone NAAQS standard; however, its official designation is as a “marginal nonattainment area” based
on the 8-hour ozone standard in 2008. Administratively, the USEPA must change this designation to attainment,
but has not done so yet. The entire State of Rhode Island is currently in attainment for all criteria pollutants.

COP Figure 5.1-1 (Volume I; Epsilon 2020a) shows air quality trends for PM.s, SOz, NO-, and ozone at regional
ambient monitors. The graphs show that for each of these pollutants and periods, ambient concentrations have
either decreased or, at worst remained constant over the last decade.

Under the No Action Alternative, the proposed Project would not be built. If the Vineyard Wind 1 Project were
not approved, then impacts from the proposed Project (Section A.8.1.2) would not occur as proposed. Impacts
from ongoing, future non-offshore wind, and future offshore wind activities would still occur (Table A.8.1-1).
The following analysis addresses reasonably foreseeable offshore wind projects (or portions of projects) that fall
within the geographic analysis area and considers the assumptions included in Section 1.7 and in this Appendix A.
The analysis assumes that state offshore wind power demand could not be accommodated entirely by projects in
the geographic analysis area for air quality, and the analysis does not include the impacts associated with the
proposed Project. BOEM acknowledges that, if approved, the proposed Project could be the nation’s first large-
scale offshore wind energy project. Comments received on the SEIS from companies in the offshore wind
industry have noted that approval of the Project would encourage and support continued investment in other
offshore wind projects and the creation of a domestic supply chain for the offshore wind industry in the eastern
United States. This could accelerate the offshore wind industry and could lead to additional future project
announcements. While it is possible that the selection of the No Action Alternative could affect the development
of the U.S. offshore wind industry, for the purposes of capturing the maximum-case scenario, this analysis
assumes that the outstanding state demand for offshore wind is still met.
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The No Action Alternative, without implementation of other future offshore wind projects, would likely result in
increased air quality impacts regionally due to the need to construct and operate new energy generation facilities
to meet future power demands. These facilities may consist of new natural-gas-fired power plants, coal-fired, oil-
fired, or clean-coal-fired plants. As indicated by recent market and permitting trends, future electric generating
units would most likely include natural-gas-fired and oil-fired dual fuel facilities, and a mix of natural gas, dual
fuel natural gas/oil, solar, wind, and energy storage would likely occur in the future due to market forces and state
energy policies. Nonetheless, impacts from fossil-fuel facilities are expected to be mitigated partially by
installation of other offshore wind projects surrounding the proposed geographic analysis area, including in the
region off New York and New Jersey, as described below, to the extent that these wind projects would result in a
reduction in fossil-fuel-type emissions from power generating facilities.

A.8.1.1.1. Future Offshore Wind Activities (without Proposed Action)
BOEM expects future offshore wind activities to affect air quality through the following primary IPFs.

Accidental releases: Future offshore wind activities could release air toxics or hazardous air pollutants (HAPS)
because of accidental chemical spills within the air quality geographic analysis area. Section A.8.2 includes a
discussion of the nature of releases anticipated. As shown in Table A-4, up to about 246,069 gallons

(931,473 liters) of coolants, 2,959,524 gallons (11.2 million liters) of oils and lubricants, and 494,632 gallons
(2.8 million liters) of diesel fuel would be contained in the construction of 581 foundations (WTGs and ESPs) for
the wind energy projects within the air quality geographic analysis area. Accidental releases would be most likely
during construction, but could occur during operations and decommissioning of offshore wind facilities. These
may lead to short-term periods of HAP emissions through surface evaporation. HAPs emissions would consist of
volatile organic compounds (VOCSs), which may be important for ozone production. By comparison, the smallest
tanker vessel operating in these waters (a general purpose tanker) has a capacity of between 3.2 and 8 million
gallons (12.1 million to 30.3 million liters). As described in A.8.2, tankers are relatively common in these waters,
and the total WTG chemical storage capacity within the geographic analysis area for air is much less than the
volume of hazardous liquids transported by ongoing activities (U.S. Energy Information Administration 2014).
BOEM expects air quality impacts from accidental releases would be short-term and limited to the area near the
accidental release location. Accidental spills would occur infrequently over a 30-year period with a higher
probability of spills during future project construction, but they would not be expected to appreciably contribute
to overall impacts on air quality.

Air emissions: Most air pollutant emissions and air quality impacts from future offshore wind projects would
occur during construction, potentially from multiple co-occurring projects. All projects would be required to
comply with the CAA. During the limited times of construction and decommissioning, emissions might exceed de
minimis thresholds, requiring offsets and mitigation. Primary emission sources would include increased
commercial vehicular traffic, air traffic, public vehicular traffic, construction equipment, and fugitive emissions
leaks. As projects come online, emissions overall would decline and the projects would benefit air quality overall.

The future offshore wind projects that may result in air emissions and air quality impacts within the air quality
geographic analysis area include projects within all or portions of the following lease areas: OCS-A-0486,
OCS-A-0487, OCS-A-0500, OCS-A-0501 South, OCS-A-0520, and OCS-A-0521 (Table A-4). Based on the
expanded planned action assumptions in Table A-4, these projects would produce 5,939 MW of renewable power
from the installation of 593 foundations. Based on the assumed offshore foundation construction schedule in
Table A-6, those projects within the geographic analysis area would have overlapping construction periods
beginning in 2023 and continuing through 2030. During the construction phase, the total emissions of criteria
pollutants (CO, NO2, PM1o, PM25, SO,, and VOCs) within the air quality geographic analysis area would be
approximately 38,220 tons, distributed as follows: approximately 17 percent CO, approximately 75 percent NOx,
approximately 5 percent particulates, approximately 1 percent SO, and approximately 2 percent VOCs. The CO;
construction emissions make up the largest percentage of total construction-phase emissions, resulting in about
1.9 million tons of CO; emissions for the projects within the air quality geographic analysis area. Overall,
construction and decommissioning phases would have the largest emissions. The largest emissions of criteria
pollutants would be NOx (28,840 tons) and CO (6,486 tons), most from diesel construction equipment, vessels,
and commercial vehicles. The magnitude of the air emissions and the air quality impacts would vary spatially and
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temporally during the construction phases even for overlapping projects. This spatial and temporal variability
assumes that construction activity would occur at different locations and would always overlap with activities at
other locations. As a result, air quality impacts would shift spatially and temporally across the air quality
geographic analysis area.

Future offshore wind projects within the air quality geographic analysis area would overlap during operations, but
operations would contribute few criteria pollutant emissions compared to construction and decommissioning and
would come largely from commercial vessel traffic and emergency diesel generators. Most emissions would be
NO (412 tons per year [74 percent of the total operations criteria pollutant emissions]) and CO (105 tons per year
[19 percent of the total operations criteria pollutant emissions]). The other criteria pollutants would each account
for approximately 7 percent of the total operations emissions. Operations air emissions would overall be short-
term, intermittent, widely dispersed, and would generally contribute to small and localized air quality impacts.

CO; emissions comprise about 98 percent (31,898 tons per year) of the total operation emissions. CO; is a GHG
and important for assessing climate change impacts. However, it is not a criteria pollutant and is not included in
air quality impact analyses. Offshore wind energy development would help offset emissions from fossil fuels,
improving regional air quality and reducing GHGs. An analysis by Katzenstein and Apt (2009), for example,
estimates that CO, emissions can be reduced by up to 80 percent and NOy emissions can be reduced up to

50 percent by implementing wind energy projects.

Estimations and evaluations of potential health and climate benefits from offshore wind activities for specific
regions and project sizes rely on information about the air emission contributions of the existing mix of power
generation sources, and generally determine the annual health benefits of an individual commercial scale offshore
wind project to be valued in the hundreds of millions of dollars (Kempton et al. 2005; Buonocoure et al. 2016).
An evaluation of health and climate benefits of offshore wind projects in the Mid-Atlantic United States examined
a range of project sizes and connecting states (Buonocoure et al. 2016). While the air emissions profile for a
particular grid region will affect the level of benefits experienced, a representative range of potential annual health
benefits (in dollars) and annual premature deaths avoided with 22 GW of future offshore wind development is
presented in Table A.8.1-2. These ranges were created by converting the scenarios analyzed in Buonocoure et al.
(2016) to dollars and annual premature deaths avoided per megawatt-hour, and assuming a conservative

45 percent average net capacity factor across all future offshore wind development in the Atlantic. Net capacity
factor refers to the proportion of actual energy generation over time over the maximum generation capacity

over time.

Table A.8.1-2: Representative Range of Annual Health and Climate Benefits and Annual Premature
Deaths Avoided from 22 GW of Offshore Wind Development

Planned Action Estimate| Annual Air Quality Annual Premature Notes @

Range Level Health Benefit ($) Deaths Avoided
Low $4.64 billion 463 Lowest $ and deaths avoided per MWh
Medium $7.42 billion 571 Mean $ per MWh and deaths avoided
High $10.32 billion 971 Highest $ per MWh and deaths avoided

GW = gigawatt; MWh = megawatt-hour

aSource: Buonocoure et al. 2016

Climate change: Construction and operation of offshore wind projects would produce GHG emissions (nearly all
COy) that contribute to climate change; however, these contributions would be minuscule compared to aggregate
global emissions. CO- is relatively stable in the atmosphere and for the most part mixed uniformly throughout the
troposphere and stratosphere. Hence the impact of GHG emissions does not depend upon the source location.
Increasing energy production from offshore wind projects would likely decrease GHGs emissions by replacing
energy from fossil fuels. This reduction would more than offset the very limited GHG emissions from offshore
wind projects. U.S. offshore wind projects would by themselves probably have a limited impact on global
emissions and climate change, but they may be significant and beneficial as a component of many actions
addressing climate change, and integral for fulfilling state plans regarding climate change.
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A.8.1.1.2. Conclusions of the No Action Alternative

Under the No Action Alternative, air quality would continue to follow current regional trends and respond to
current and future environmental and societal activities. Furthermore, additional, more polluting, fossil-fuel
energy facilities would come, or be kept, on-line to meet future power demand, fired by natural gas, oil, or coal.
These larger impacts would be mitigated partially by other future offshore wind projects surrounding the
geographic analysis area, including offshore New York and New Jersey.

While the proposed Project would not be built under the No Action Alternative, BOEM expects ongoing
activities, future non-offshore wind activities, and future offshore wind activities to have continuing regional air
quality impacts primarily through air emissions, accidental releases, and climate change. BOEM anticipates that
the impacts of ongoing activities, such as air emissions and GHGs, would be moderate. In addition to ongoing
activities, reasonably foreseeable activities other than offshore wind may also contribute to impacts on air quality.
Reasonably foreseeable activities other than offshore wind include increasing air emission and GHG through
construction and operation of new energy generation facilities to meet future power demands (Table A.8.1-1).
These facilities may consist of new natural-gas-fired power plants, coal-fired, oil-fired, or clean-coal-fired plants.
BOEM anticipates that the impacts of reasonably foreseeable activities other than offshore wind would be
moderate. BOEM expects the combination of ongoing activities and reasonably foreseeable activities other than
offshore wind to result in moderate impacts on air quality, primarily driven by recent market and permitting
trends indicating future electric generating units would most likely include natural-gas-fired and oil-fired dual fuel
facilities, a mix of natural gas, and dual fuel natural gas/oil.

Considering all the IPFs together, BOEM anticipates that the overall impacts associated with future offshore wind
activities in the geographic analysis area combined with ongoing activities, reasonably foreseeable environmental
trends, and reasonably foreseeable activities other than offshore wind would result in minor adverse impacts due
to emissions of CO, NO, SO», particulates, and some air toxics, mostly released during construction and
decommissioning. Emissions during operations would be generally lower and more transient, with emissions of
NOx and CO from combustion sources predominating. CO,, a GHG but not a criteria pollutant, would contribute
most emissions during construction and operations. Most air emissions and air quality impacts would occur
during multiple overlapping project construction phases from 2023 through 2027 (Table A-6). Overall, adverse air
quality impacts from future offshore wind projects are expected to be relatively small and transient. The proposed
Project and other future offshore wind projects would in fact probably lead to reduced emissions from fossil-fuel
power generating facilities and minor to moderate beneficial impacts on air quality.

A.8.1.2. Consequences of Alternative A

The following proposed-Project design parameters (Appendix G) would influence the magnitude of the impacts
on air quality:

Air emission ratings of construction equipment engines

Location of construction laydown areas

Choice of cable-laying locations and pathways

Choice of marine traffic routes to and from the WDA and OECC

Soil characteristics at excavation areas for fugitive emissions determination

Emission control strategy for fugitive emissions due to excavation and hauling operations

Changes to the design capacity of the turbines would not alter the maximum potential air quality impacts for the
Proposed Action and all other action alternatives because the maximum-case scenario involved the maximum
number of WTGs (100) allowed in the Project Design Envelope (PDE). In addition, the additional acreage
required for the proposed onshore substation would not alter the air quality impacts for the Proposed Action and
all other action alternatives.

The vast majority of air emissions from Alternative A alone would come from the main engines, auxiliary
engines, and auxiliary equipment on marine vessels used during construction activities. Fugitive emissions would
occur as a result of excavation and hauling of soil.
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Fuel combustion and some incidental solvent use would cause construction-related air emissions. The air
pollutants would include CO, NOx, PM1g, PM25, SO, VOCs, carbon dioxide equivalent or GHG emissions,
ozone, and total HAPs. COP Appendix I11-B provides a complete description of all emission points associated
with the construction and operation phases of the Proposed Action, including engine sizes, hours of operation,
load factors, emergency generators, emission factors, and fuel consumption rates, along with a description of the
air emission calculation methodology (Volume I11; Epsilon 2020b). The total construction emissions of each
pollutant are summarized Table A-4 as well as in COP Tables 4-4, 4-5, and 4-6 (Volume Il1, Appendix I11-B;
Epsilon 2020b). Construction equipment would use appropriate fuel-efficient engines and would comply with all
applicable air emission standards in an effort to keep combustion emissions and associated air quality impacts at
a minimum.

During the construction phase, the activities of additional workers, increased traffic congestion, additional
commuting miles for construction personnel, and increased air-polluting activities of supporting businesses could
have impacts on air quality.

A more detailed description of offshore and onshore construction activities can be found in COP Sections 3.1, 3.2,
4.1, and 4.2 (Volume I; Epsilon 2020a).

The Proposed Action would probably lead to reduced emissions from fossil- fuel power generating facilities and
benefit air quality. Although some air quality impacts would be due to various activities associated with
construction, maintenance, and eventual decommissioning, these emissions would be relatively small and limited
in duration. BOEM could reduce potential impacts by requiring the use of fuel-efficient engines and dust control
plans for onshore construction areas. The most impactful IPFs would likely include air emissions. Most impacts
would likely be during construction and decommissioning because of increased emissions from vessel traffic and
commercial vehicles and from both end-of-pipe and fugitive emissions during construction. Other IPFs would
likely contribute impacts of lesser intensity and extent, primarily during construction and decommissioning but
also during operations (Table A.8.1-1).

In context of reasonably foreseeable environmental trends, the combined impacts of ongoing and planned actions,
including Alternative A, would be of similar types as those described in Section A.8.1.1, but may differ in
intensity and extent. BOEM assumes that the impacts on resources with a “restricted” geographic analysis area,
such as air quality, would not be equal with or without the Proposed Action. In the absence of the Proposed
Action, BOEM assumes that the total generating capacity of offshore wind facilities in the geographic analysis
area would be 5,939 MW, 800 MW less than if the Proposed Action were approved.

Accidental releases: The proposed Project could release air toxics or HAPs because of accidental chemical spills.
Alternative A alone would have up to about 42,346 gallons (160,297 liters) of coolants, 506,559 gallons

(1.9 million liters) of oils and lubricants, and 84,996 gallons (321,745 liters) of diesel fuel in its 102 foundations
(WTGs and ESPs) within the air quality geographic analysis area. These may lead to short-term periods of
hazardous air toxic pollutant emissions such as VOCs through evaporation. VOC emissions would also be an
important precursor to ozone formation. Air quality impacts would be short-term and limited to the local area at
and around the accidental release location. BOEM anticipates that these activities would have a negligible air
quality impact as a result of Alternative A alone. The change in risk to, or impact on, air quality in the air quality
geographic analysis area due to offshore wind development is very small. The frequency of accidental release
events would be very small. If it occurs, it is anticipated that the overall air quality impact would be short-term
and spatially limited. Collectively, there would be up to about 288,415 gallons (1.13 million liters) of coolants,
3,466,083 gallons (13.1 million liters) of oils and lubricants, and 579,628 gallons (2.2 million liters) of diesel fuel
contained within the 695 foundations between Alternative A alone and future planned actions in the air quality
geographic analysis area. BOEM expects that in context of reasonably foreseeable environmental trends,
combined accidental release impacts on air quality from ongoing and planned actions, including Alternative A,
would have negligible impacts if they occurred due to the short-term nature and localized potential effects.
Accidental spills would occur infrequently over the 30-year period with a higher probability of spills during
construction of projects, but they would not be expected to contribute appreciably to overall impacts on air quality
as the total storage capacity within the air quality geographic analysis area is considerably less than the volumes
of hazardous liquids being transported by ongoing activities.
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Air emissions: Onshore activities of Alternative A would consist of horizontal directional drilling (HDD), duct
bank construction, cable-pulling operations, and substation construction. Emissions from HDD would be due to
the operation of diesel-powered equipment (e.g., drilling rigs or other machinery). The HDD would take several
weeks to complete. Duct bank construction and cable pulling operations could take up to 6 months. Vineyard
Wind’s voluntarily committed measures include the following: fuel-efficient engines; Tier 2 or higher engines for
marine diesel engines; use of ultra-low sulfur diesel fuel for some engines and 1,000 parts per million sulfur fuel
in others; compliance with International Maritime Organization energy-efficiency regulations; compliance with
applicable VOC content limits and requirements involving the use of adhesives and sealants; following smoke and
opacity standards; implementing anti-idling practices; covering and securing all loose materials and construction
wastes that are transported to and from the WDA and OECC; and other emission-reducing measures to further
reduce air quality impacts (Epsilon 2018d). It is anticipated that emissions and the corresponding air quality
impacts of onshore construction activities would be limited to approximately 1 year. Because such activities for
Alternative A alone would occur for short periods and be limited to combustion emissions, they would only have
a negligible impact on air quality. Other activities involving excavation, such as duct bank construction and
hauling operations during cable pulling and splicing activities, would result in combustion emissions from vehicle
activity such as bulldozers, excavators, and diesel trucks, and fugitive particulate emissions from excavation and
hauling of soil. These emissions would be highly variable and limited in spatial extent at any given period and
would result in minor impacts, as they are temporary in nature. Fugitive particulate emissions would vary
depending on the spatial extent of the excavated areas, soil type, and soil moisture content, and the magnitude and
direction of ground-level winds. Fugitive emissions could be partially mitigated by imposing limits on the surface
area of exposed soils in a specific area and by spraying water for dust control when possible, thereby resulting in
minor impacts. BOEM expects minor impacts from onshore construction and installation from Alternative A
alone. In addition, the potential impacts from construction could be further reduced if the mitigation measure
related to dust control plans, as outlined in Appendix D, became a condition of COP approval.

Emissions from onshore operations and maintenance activities would be limited to periodic use of construction
vehicles and equipment. Onshore operations and maintenance activities would include occasional inspections and
repairs to the onshore substation and splice vaults, which would require minimal use of worker vehicles and
construction equipment. Vineyard Wind intends to use port facilities at both Vineyard Haven on Martha’s
Vineyard and the MCT to support operations and maintenance activities. Smaller vessels used for operations and
maintenance activities would likely be based out of Vineyard Haven while larger vessels used for major repairs
during operations and maintenance would likely use the MCT. BOEM anticipates that air quality impacts due to
onshore operations and maintenance from Alternative A alone would be minor, occurring for short periods and
temporary. Vineyard Wind has also committed to allowing emergency management services the use of Vineyard
Wind’s storage battery array, which would reduce local carbon emissions and be an additional help in offsetting
any local impacts from the proposed Project.

For onshore decommissioning activities, Vineyard Wind would remove onshore export cables from the duct bank
using truck-mounted winches, cable reels, and cable reel transport trucks. Vineyard Wind could leave the
concrete-encased duct bank and splice vaults in place for future reuse, as well as elements of the onshore
substation and grid connections. Consequently, onshore decommissioning emissions would be significantly less
than onshore construction emissions. BOEM anticipates minor and temporary air quality impacts from
Alternative A alone due to decommissioning.

Because the emissions related to onshore activities would be widely dispersed and transient, BOEM expects all air
quality impacts to occur close to the emitting sources. Thus, BOEM expects that in context of reasonably
foreseeable environmental trends, combined air emission impacts on air from ongoing and planned actions,
including Alternative A, would result in minor to moderate onshore impacts.

Emissions from offshore activities occur during pile and scour protection installation, offshore cable laying,
turbine installation, and ESP installation. Offshore activities would have more significant power requirements,
resulting in a greater need for diesel-generating equipment to supply temporary power to WTGs or ESPs and
other construction equipment. Offshore construction-related emissions would come from diesel generators used to
temporarily supply power to the WTGs and ESPs so that workers could power up lights, controls, and other
equipment before cabling is in place. There would also be emissions from engines used to power pile-driving
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hammers and air compressors used to supply compressed air to noise mitigation devices during pile driving (if
used). Emissions from vessels used to transport workers, supplies, and equipment to and from the construction
areas would result in additional air quality impacts. Vineyard Wind may need emergency generators at times,
potentially resulting in increased emissions for limited periods.

The overall air quality impacts of offshore activities would continue for a longer period than those of onshore
activities, potentially as long as 2 years. Specific emissions from potential sources or construction activities would
vary throughout the construction/installation of offshore components. For pollutants such as NO2, PM_s, and SO,
USEPA bases NAAQS attainment status on monitored 3-year pollutant concentrations. Because the construction
and installation phase of the offshore components would likely not extend past 2 years and because the emissions
would vary throughout the phase, BOEM does not expect projected air quality impacts to exceed the NAAQS for
these pollutants. Alternative A alone would have a contribution of up to 325,255 tons of construction emissions,
which would be additive with the impact(s) of any and all other construction activities, including future offshore
wind activities, that occur within the air quality geographic analysis area before the resource has recovered from
the impact caused by the proposed Project. For Alternative A alone, construction emissions are estimated to be
1,116 tons of CO, 4,961 tons of NO,, 172 tons of PMyo, 38 tons of SO, and 122 tons of VOC. Note that both NOy
and VOC are ozone precursors and these emissions may contribute to some increase in 0zone production during
construction. BOEM anticipates minor air quality impacts due to the construction and installation of Alternative
A alone. Using the assumptions in Table A-4, the reasonably foreseeable environmental trends, combined
emission impacts on air quality from ongoing and planned actions, including Alternative A, could generate up to
approximately 2,215,929 tons of construction emissions between 2021 and 2030. Offshore foundation
construction overlap between projects would begin in 2023 based on the lease areas within the air quality
geographic analysis area (Table A-6). Primary emission sources would be increased commercial vessel traffic, air
traffic, public vehicular traffic, combustion emissions from construction equipment, and some fugitive emissions.
The largest emissions and air quality impacts would occur during construction and decommissioning.
Construction impacts would also likely affect air quality over a larger spatial area in comparison to operations
because of the increased emissions during various construction activities. Smaller emissions and lower magnitude
air quality impacts would occur during decommissioning. As the Proposed Action and other future offshore wind
projects come online, power generation emissions in the region overall would reduce emissions over time and this
would contribute to a net benefit on air quality regionally. Most air quality impacts would remain offshore since
the highest emissions would occur in this region and the westerly prevailing winds would result in most plumes
remaining offshore. In context of reasonably foreseeable environmental trends, combined air emission impacts
from ongoing and planned actions, including Alternative A, would be required to comply with the CAA and
emissions might exceed de minimis thresholds, requiring offsets and mitigation.

As discussed above under the No Action Alternative, Alternative A, an 800 MW offshore wind facility, would
result in air quality health and climate benefits and premature deaths avoided in the region due to the reduction in
emissions associated with energy generation. The potential air quality and health benefits of an individual project
in a specific power generation region can be evaluated using USEPA’s AVERT (AVoided Emissions and
geneRation Tool) and COBRA (CO-Benefits Risk Assessment) health impacts screening and mapping tool
(USEPA 20203, 2020b). AVERT uses information about the historical patterns of power generation throughout
the year to evaluate the potential for emissions avoided on an hourly basis throughout the year in a specific
region, for a given category and size of renewable energy or energy efficiency project. The avoided emissions
output can then be analyzed with COBRA. The annual potential avoided emissions calculated by AVERT for an
800 MW offshore wind facility in the New England AVERT region are shown in Table A.8.1-3. These emissions
are equivalent to the emissions generated by 213,348 passenger vehicles in a year (USEPA 2020c).
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Table A.8.1-3: AVERT Output for Annual Avoided Emissions from the Proposed Project

Original Post Change Change
Generation (MWh) 41,709,790 38,554,790 -3,155,000
Total emissions from fossil generation fleet
SO: (Ib) 1,605,630 1,374,960 -230,680
NOx (Ib) 6,991,920 6,460,700 -531,220
CO; (tons) 22,265,850 20,657,110 -1,608,740
PM_; (Ib) 1,219,700 1,134,470 -85,230

Ib = pound; MWh = megawatt-hour

COBRA was used to analyze the avoided emissions that were calculated using AVERT (Table A.8.1-3). COBRA
is a tool that estimates the health and economic benefits of clean energy policies, and the analysis results are
presented in Table A.8.1-4.

Table A.8.1-4: COBRA Output for Annual Avoided Emissions from the Proposed Project

Discount Rate $ Total Health Benefits | $ Total Health Benefits Mortality Mortality
(2023) (low estimate) (high estimate) (low estimate) (high estimate)
3% 12,057,485.95 27,185,112.13 1.0833 2.451
7% 10,761,065.87 24,248,215.11 1.0833 2451

Air quality impacts due to offshore wind projects within the air quality geographic analysis area is anticipated to
be small relative to larger emission sources such as fossil-fuel facilities. The largest air quality impacts are
anticipated during construction with smaller and more infrequent impacts anticipated during decommissioning.
Alternative A alone would contribute an approximately 15 percent increase from each criteria pollutant due to
construction and decommissioning activities when compared to the projects within the air quality geographic
analysis area. This suggests that most of the air quality impacts resulting from offshore wind development would
be due to other offshore wind projects in total and the addition of Alternative A would yield a very small
contribution to the total air quality impacts. The largest combined air quality impacts from offshore wind would
occur during overlapping construction/decommissioning of multiple offshore wind projects. Based on the
expanded planned action assumptions in Table A-4, the Vineyard Wind 1 Project, Sunrise Wind Project, and
Revolution Wind are anticipated to overlap for 2 years of construction beginning in 2023 (Table A-6), resulting in
about 10,362 tons of criteria pollutants and about 502,208 tons of CO; construction emissions. Construction of
other wind projects within the air quality geographic analysis area would overlap with the Vineyard Wind 1
Project’s operations (Table A-6). In context of reasonably foreseeable environmental trends, combined air
emission impacts on air quality from ongoing and planned actions, including Alternative A, would be minor
during construction and decommissioning. During overlapping construction activities, there could be higher levels
of impacts, but these effects would be short-term in nature as the overlap in the air quality geographic analysis
area would be limited in time.

As described in COP Section 4.4 (Volume I; Epsilon 2020a), the decommissioning process would be largely the
reverse of the installation process. As a result, the impacts of decommissioning on air quality would resemble the
impacts of the construction phase. During decommissioning, Vineyard Wind would use commercial marine
vessels to remove the offshore cable system, WTGs, foundations, and scour protection. It is anticipated that
equipment and vessels used for decommissioning would be similar to those used during construction, but would
likely have lower polluting engines (historically, emission standards for marine vessels have become increasingly
stringent over time).

During operations and maintenance, air quality impacts are anticipated to be smaller in magnitude compared to
construction/decommissioning. The operations and maintenance of Alternative A would generate fewer emissions
than construction since it would involve only limited vessel and commercial traffic, and operation of emergency
equipment would only occur infrequently. COP Section 4.3 provides a more detailed description of offshore and
onshore operations and maintenance activities (Volume I; Epsilon 2020a), and COP Table 4-7 (COP Volume IlI,
Appendix 111-B; Epsilon 2020b), summarizes emissions during operations and maintenance. Operations and
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maintenance activities would consist of WTG operations, planned maintenance, and unplanned emergency
maintenance. The WTGs operating in Alternative A would have no pollutant emissions. Emergency generators
located on the WTGs and the ESPs would only operate during emergencies or testing, so emissions from these
sources would be transient and therefore negligible. Pollutant emissions from operations and maintenance would
be mostly the result of operations of ocean vessels and helicopters used for maintenance activities. Crew transfer
vessels and helicopters would transport crews to the WDA for inspections, routine maintenance, and repairs.
Jack-up vessels, multipurpose offshore support vessels, and rock-dumping vessels would infrequently travel to the
WDA for significant maintenance and repairs. The proposed Project’s contribution of up to 5,583 tons per year of
operations emissions, of which 96 tons per year would be from criteria pollutants, would be additive with the
impact(s) of any and all other operations activities, including offshore wind activities, that occur within the air
quality geographic analysis area. Alternative A operations emissions for the criteria pollutants are about 71 tons
per year of NOy, 2 tons per year of VOC, 18 tons per year of CO, 2 tons per year of both PM;o and PM.s, and less
than 1 ton per year of SO,. Both NOx and CO have the highest estimated emissions due to operations. BOEM
anticipates that air quality impacts from operations and maintenance of Alternative A alone would be minor,
occurring for short blocks of time several times per year during the proposed 30 years. Using the assumptions in
Table A-4, in context of reasonably foreseeable environmental trends, operations and maintenance air emissions
from ongoing and planned actions, including Alternative A, could generate up to approximately 38,038 tons per
year of operations emissions in the air quality geographic analysis area beginning in 2023 and continuing through
2030. Emissions would largely be due to commercial vessel traffic, air traffic such as helicopters, and operation of
emergency diesel generators. Such activity would result in short-term, intermittent, and widely dispersed
emissions. Planned actions, including Alternative A, are estimated to emit 482 tons per year of NOy, 14 tons per
year of VOC, 123 tons per year of CO, 16 tons per year both of PM1g and PMz 5, and 2 tons per year of SO.
Anticipated impacts on air quality from operations and maintenance air emissions would be transient, small in
magnitude, and localized. Additionally, some emissions associated with operations and maintenance activities
could overlap with other projects’ construction-related emissions. This shows that Alternative A alone
contributions are less for the operations and maintenance phase than for the construction phase, and that the
increase in air quality impacts are anticipated to be small relative to the other planned offshore wind projects. In
summary, the largest magnitude air quality impacts and largest spatial extent would result from the overlapping
operations activities from the multiple offshore wind projects within the air quality geographic analysis area. In
context of reasonably foreseeable environmental trends, combined air emission impacts on air quality due to
operations and maintenance from ongoing and planned actions, including Alternative A, would be minor. A net
improvement in air quality is expected on a regional scale as projects come online and offset emissions from
fossil-fuel-type sources.

Increases in renewable energy can result in significant reductions in fossil-fuel-type emissions. Once operational,
the Vineyard Wind 1 Project would result in annual avoided emissions of 1,632,822 tons CO, 1,046 tons NOx,
and 855 tons SO,. Accounting for construction emissions and assuming decommissioning emissions would be the
same, the Vineyard Wind 1 Project would offset emissions related to its development and eventual
decommissioning within 8 years of operation; from that point, it would be offsetting emissions that would
otherwise be generated from another source. BOEM anticipates that air emissions would result in a small
reduction of fossil-fuel emissions and would result in a minor beneficial impact on air quality. Since total actual
fossil- fuel emissions are much higher than total actual emissions due to renewable energy sources, a relatively
small percentage reduction in fossil-fuel emissions can lead to much larger emissions reductions relative to the
smaller emission increases that would result from implementation of offshore wind projects. In context of
reasonably foreseeable environmental trends, combined emission impacts on air quality from ongoing and
planned actions within the geographic analysis area, including Alternative A, would help reduce fossil-fuel
emissions, and would result in an overall moderate beneficial impact on air quality.

Climate change: The Proposed Action and other future offshore wind projects would produce GHG emissions
(nearly all CO,) that contribute to climate change; however, these contributions would be minuscule compared to
aggregate global emissions, and would be less than the emissions offset during operation of the offshore wind
facility. CO; is relatively stable in the atmosphere and for the most part mixed uniformly throughout the
troposphere and stratosphere. Hence, the impact of GHG emissions does not depend upon the source location.
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Additional offshore wind projects would likely contribute a relatively small emissions increase of CO,. The
additional GHG emissions anticipated from the planned actions including the Proposed Action over the next
30-year period would have a negligible incremental contribution on existing GHG emissions. Therefore,
Alternative A would have negligible impacts on climate change during these activities and an overall net minor
beneficial impact on both GHG emissions and criteria pollutants including ozone precursors such as NOx
compared to a similarly sized fossil-fuel power generating station or to the generation of the same amount of
energy by the existing grids. Because GHG emissions spread out and mix within the troposphere, the climatic
impact of GHG emissions does not depend upon the source location. Therefore, regional climate impacts are
likely a function of global emissions. Development of offshore wind projects including the Proposed Action and
the construction, operations and maintenance, and the eventual decommissioning activities would cause some
GHG emissions to increase primarily through emissions of CO.. However, these contributions would be small
compared to the aggregate global emissions. In context of reasonably foreseeable environmental trends, combined
GHG impacts on air quality from ongoing and planned actions, including Alternative A, would likely result in a
minor beneficial impact from the net decrease in GHGs as fossil-fuel-type facilities reduce operations as a result
of increased energy generation from offshore wind projects. Overall, it is anticipated that there would be a net
reduction in GHG emissions, and no collective adverse impact on climate change as a result of offshore wind
projects.

In summary, Alternative A would result in a net decrease in overall emissions over the region compared to the
installation of a traditional fossil-fuel power generating station. Although there would be some air quality impacts
due to various activities associated with construction, maintenance, and eventual decommissioning, these
emissions would be relatively small and limited in duration. BOEM could reduce potential impacts by requiring
the use of fuel-efficient engines and by requiring dust control plans for onshore construction areas as a condition
of COP approval (Appendix D). As a result, while minor air quality impacts would be anticipated for a limited
time during these phases, there would be a minor beneficial impact on the air quality near the WDA site and the
surrounding region overall due to offset emissions from fossil-fuel power generating stations. Vineyard Wind’s
self-imposed measures described above would be implemented, where possible, to ensure compliance with
NAAQS in accordance with the OCS CAA permit. The impact conclusions for ongoing and future non-offshore
wind activities are presented in Section A.8.1.1.2. Vineyard Wind may elect to pursue a course of action within
the PDE that would cause less impact than the maximum-case scenario evaluated above, but doing so would not
likely result in different impact ratings than those described above. Alternative A would result in air quality health
benefits and premature deaths avoided in the region due to the reduction in emissions associated with energy
generation (Table A.8.1-3 and A.8.1-4).

In context of other reasonably foreseeable environmental trends, impacts resulting from individual IPFs affecting
air quality would range from negligible to minor and moderate beneficial. Considering all the IPFs together,
BOEM anticipates that the impacts associated with ongoing and planned actions, including Alternative A, would
result in minor impacts on air quality in the geographic analysis area. The main driver for this impact rating is air
emissions related to construction activities increasing commercial vessel traffic, air traffic, public vehicular
traffic, combustion emissions from construction equipment, and fugitive emissions, which would be higher during
overlapping construction activities, but short-term in nature as the overlap would be limited. Alternative A would
contribute to the overall impact rating primarily through short-term construction emissions from construction
vessels. Thus, the overall impacts on air quality would likely be minor because the measurable impact that would
occur would be small and would be expected to recover completely without remedial or mitigating action.

The potential impacts from construction activities and the operation of the various vehicles, sea vessels, and
temporary power generating and maintenance equipment would be further reduced if the potential mitigation
measures related to fuel-efficient engines and dust control plans outlined in Appendix D became a condition of
COP approval. While the significance level of impacts would remain the same, BOEM could further reduce the
temporary impacts on air quality impacts with mitigation measures.
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A.8.1.3. Consequences of Alternatives C, D1, and D2

Alternative C would exclude six of the northernmost WTG locations and relocate them in the southern portion of
the WDA primarily for the purpose of reducing visual impacts and minimizing conflicts with commercial fishing
boats. Alternative D1 increases the spacing between WTGs in the WDA to 1 nautical mile to reduce potential
conflicts with ocean uses. Alternative D2 would align WTGs in an east-west orientation with 1-nautical-mile
spacing between all turbines to allow greater spacing between WTG rows, which would facilitate the established
practice of mobile and fixed gear fishing vessels. While the alternatives would result in slightly altered travel
routes for construction and maintenance sea vessels, the changes would still result in virtually identical emissions
as those quantified for Alternative A. No change in the assessed level of air quality impacts would occur.

The majority of air emissions from Alternative C, D1, and D2 would come from the main engines, auxiliary
engines, and auxiliary equipment on marine vessels used during construction activities and from construction
activities such as excavation and hauling of soil and materials. Emission sources from onshore construction
activities would include non-road equipment and vehicles used during the unloading and loading of equipment at
the construction staging areas, HDD, installation of the onshore export cable, and construction of the onshore
substation. For Alternatives C, D1, and D2, BOEM does not expect a significant change in overall emissions, and
as a result, emissions would be similar to those of Alternative A. Some changes in locations of emissions from
Alternative C may occur due to shifting some turbines further offshore. This could reduce some onshore air
quality impacts while slightly increasing the overall emissions due to the slightly longer travel times for
construction-related vessels to the proposed Project site. BOEM anticipates Alternative C, D1, and D2 to have
temporary minor air quality impacts during construction and installation similar to Alternative A.

As with Alternative A, the health benefits associated with offshore wind development for Alternatives C, D1, and
D2 would be the same as Alternative A, which would result in air quality health benefits and avoided premature
deaths in the region due to the reduction in emissions associated with energy generation (Table A.8.1-3).

Operations and maintenance activities of Alternative C would be similar to those of Alternative A, with similar
impacts in the immediate area, slightly increased emissions from maintenance vessels due to the longer travel
distance to the site, additional required use of survey vessels, and smaller impacts on shore due to the longer
distance. Operations and maintenance activities of Alternatives D1 and D2 would be the same as those of
Alternative A. BOEM expects minor air quality impacts for Alternatives C, D1, and D2.

Emissions during the decommissioning of Alternatives C, D1, and D2 would be similar to those of Alternative A
except that the travel routes for Alternative C to the WTGs would shift slightly to the south. BOEM expects
minor air quality impacts for the decommissioning phase of Alternatives C, D1, and D2.

Accidental air emissions due to collisions or spills and occasional corrective action activities, should they occur,
would have the same impact as Alternative A: negligible air quality impact on the proposed Project area and
surrounding region.

The impacts resulting from individual IPFs associated with Alternatives C, D1, and D2 would be very similar to
those of Alternative A—negligible to minor. Alternative C may have slightly higher emissions due to increased
travel routes and distance for construction and maintenance vessels because of the shift in the six northernmost
turbine locations. Alternatives D1 and D2 could potentially have some slight change to where the emissions occur
due to different travel patterns, and additional site characterization surveys may cause local temporary impacts
that are difficult to detect. However, the resulting emissions from these alternatives would be very similar to those
of Alternative A. No change in the assessed level of air quality impacts would occur. There would be a net minor
beneficial impact on the air quality of the proposed Project area and the surrounding region for Alternatives C,
D1, and D2.

In context of reasonably foreseeable environmental trends, impacts resulting from individual IPFs associated with
Alternatives C, D1, and D2 would be very similar to those of Alternative A, as discussed in the preceding
paragraphs, with individual IPFs leading to impacts ranging from negligible to minor and minor beneficial). The
overall reasonably foreseeable environmental trends and planned action impacts of Alternatives C, D1, and D2 on
air quality would be of the same level as under Alternative A—minor. This impact rating is driven mostly by
construction emissions.
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As with Alternative A, the implementation of Alternatives C, D1, and D2 would result in a net decrease in overall
emissions over the region compared to the installation of a traditional fossil-fuel power generating station. While
some emissions might change due to modifications in planned construction activity, BOEM does not expect
significant differences in air quality impacts for this alternative compared to Alternative A. As a result, BOEM
anticipates that Alternatives C, D1, and D2 would have minor air quality impacts for a limited period and a net
minor beneficial impact on the air quality of the proposed Project area and the surrounding region when
compared to fossil-fuel power generating stations. Vineyard Wind’s voluntary measures described above under
Alternative A would be implemented, where possible, to ensure compliance with NAAQS in accordance with the
OCS CAA permit. BOEM could implement dust control plans and other measures as described in Appendix D,
where possible, to reduce potential impacts from construction activities and ensure compliance with NAAQS in
accordance with the OCS CAA permit.

A.8.1.4. Consequences of Alternative E

Under Alternative E, up to 84 WTGs would be installed instead of the 100 WTGs, resulting in a reduction in the
overall size of the proposed Project. The impacts under Alternative E alone would result in overall fewer
emissions from construction and installation than Alternative A due to the use of smaller amounts of construction
equipment that would reduce combustion emissions, and the decrease in vessel traffic and material handling,
including potential reductions in excavation and vehicular dust that would minimize fugitive emissions. A smaller
number of WTGs would also translate to a reduced number of emergency generation equipment, thus decreasing
combustion emissions.

IPFs associated with the installation of no more than 84 WTGs, including air emissions, would be reduced by up
to approximately 16 percent compared to the maximum-case scenario under Alternative A, namely 100 WTGs.
As a result, BOEM anticipates negligible to minor air quality impacts for limited periods and a net minor
beneficial impact on the air quality of the proposed Project area and the surrounding region for Alternative E.

Operations and maintenance activities of Alternative E would be the same as those of Alternative A except that
activities may occur on a smaller scale, resulting in reduced air quality impacts. Although less than Alternative A,
BOEM expects minor air quality impacts for Alternative E.

Emissions during the decommissioning phase of Alternative E would be less than emissions during the
decommissioning phase of Alternative A due to the reduced scale of Alternative E. BOEM expects minor air
quality impacts for the decommissioning phase of Alternative E.

As with Alternative A, the health benefits associated with offshore wind development for Alternative E would be
the same as Alternative A, which would result in air quality health benefits and avoided premature deaths in the
region due to the reduction in emissions associated with energy generation (Table A.8.1-3).

Accidental air emissions due to collisions or spills and occasional corrective action activities, should they occur,
would have the same impact as with Alternative A—negligible air quality impact on the proposed Project area and
surrounding region.

Changes to the design capacity of the WTG would not alter the maximum potential impacts on air because the
maximum-case scenario involves assessing 84 WTGs, the maximum number for this analysis. Furthermore, the
additional acreages required for the proposed onshore substation would not alter the air quality impacts.

In context of reasonably foreseeable environmental trends, impacts resulting from individual IPFs associated with
Alternative E would be very similar to the impacts under Alternative A (with individual IPFs leading to impacts
ranging from negligible to minor and minor beneficial). The overall reasonably foreseeable environmental
trends and planned action impacts of Alternative E would be of the same level as under Alternative A—minor.
This impact rating is driven mostly by construction emissions. Vineyard Wind’s voluntary measures described
above under the Proposed Action would be implemented, where possible, to ensure compliance with NAAQS in
accordance with the OCS CAA permit. BOEM could implement dust control plans and other measures as
described in Appendix D, where possible, to reduce potential impacts from construction activities and ensure
compliance with NAAQS in accordance with the OCS CAA permit.
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A.8.1.5. Consequences of Alternative F

Alternative F analyzes a vessel transit lane through the WDA, in which no surface occupancy would occur.
BOEM assumes for the purposes of this analysis that the northern transit lane through the Vineyard Wind lease
area (OCS-A 0501) would continue to the southeast through lease areas OCS-A 0520 and OCS-A 0521 and
northwest through lease area OCS-A 0500. The WTGs that would have been located within the transit lane would
not be eliminated from the Proposed Action; instead, the displaced WTGs would be shifted to locations south
within the lease area. Under this alternative, BOEM is analyzing a 2- and 4-nautical-mile, northwest-southeast
vessel transit lane through the WDA combined with any action alternative; however, this analysis focuses on the
combination of Alternative F with either the Proposed Action or Alternative D2 layout. Therefore, the number of
turbines would remain the same. The northern transit lane within the WDA could result in the relocation of 16 to
34 WTGs and a 12 to 61 percent increase in the size of the WDA, and therefore, a likely increase in the amount of
inter-array cables. As stated previously, the geographic analysis area includes the airshed within 15.5 miles

(25 kilometers) of each area potentially impacted by the proposed Project. As a result, and because WTGs would
be relocated farther south of the WDA as a result of the transit lane, Alternative F, in combination with any other
alternative or combination of alternatives, would expand the area of potential effect for air quality. The impacts of
Alternative F alone on air quality would be similar to those of Alternative A and Alternative D2, but potentially
with some slightly higher emissions due to increased travel routes and distance for construction and maintenance
vessels. The northern transit lane could require up to 34 WTGs from the WDA to be shifted to the southern
portion of the lease area, and require additional surveys. Such site characterization surveys may cause local
temporary impacts that are difficult to detect; however, the resulting emissions would be similar to those of
Alternative A and Alternative D2. No change in the assessed level of air quality impacts would occur. As a result,
BOEM anticipates that there would be negligible to minor air quality impacts for limited periods and a net minor
beneficial impact on the air quality within the proposed Project area and the surrounding region for Alternative F.
The impacts from the combination of Alternative F with Alternative A or Alternative D2 alone are expected to be
similar to combinations with the other action alternatives. Consequently, these other potential combinations are
not separately analyzed here.

As with Alternative A, the health benefits associated with offshore wind development for Alternative F would be
similar to Alternative A, which would result in air quality, health, and climate benefits, and avoided premature
deaths in the region due to the reduction in emissions associated with energy generation (Table A.8.1-3 and
A.8.1-4). However, the health and climate benefits associated with Alternative F would be less than Alternative A
and result in diminished health and climate benefits and premature deaths avoided commensurate with the
reduction in future offshore wind capacity.

BOEM assumes for the purposes of this analysis that the northern transit lane through the Vineyard Wind lease
area (OCS-A 0501) would continue to the southeast through lease areas OCS-A 0520 and OCS-A 0521, and
northwest through lease area OCS-A 0500. In context of reasonably foreseeable environmental trends, the impacts
of Alternative F would be very similar to the planned action impacts under Alternative A (with individual IPFs
leading to impacts ranging from negligible to minor and minor beneficial). The overall impacts of Alternative F
combined with planned actions would be of the same level as under Alternative A—minor. This impact rating is
driven by a blend of higher impacts during construction emissions to a minor beneficial impact during the
operations phase.

BOEM has qualitatively evaluated the collective impacts of implementing all six RODA-recommended transit
lanes, including the northern transit lane described for Alternative F, as well as five other transit lanes through the
RI and MA Lease Areas. To the extent additional transit lanes are implemented in the future outside the WDA as
part of RODA’s suggestion, the WTGs for future offshore wind projects may need to be located farther from
shore, similar to the proposed Project under Alternative F. As discussed in FEIS Section 3.12.2, if all the proposed
transit lanes were implemented, this would not allow the technical capacity of offshore wind power generation
assumed in FEIS Chapter 1 to be met. If in the future all six transit lanes were implemented, the overall number of
WTGs would likely be less, but the additional transit lanes could require longer vessel trips for all phases of
future projects (construction, operations, maintenance, and decommissioning). As would be the case for the
proposed Project, other project infrastructure located farther from shore could also require longer timeframes for
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cable installation. These effects could result in more air emissions overall due to construction vessels transiting
the OCS.

A.8.1.6. Comparison of Alternatives

As discussed, the impacts resulting from individual IPFs associated with Alternative A would not change
substantially under Alternatives C through F, with negligible to minor air quality impacts for a limited time
during construction, operations, and decommissioning phases. Alternatives C, D, and F may have slightly higher
emissions than Alternative A due to increased travel distances for vessels and some shift in the locations of
turbines and other offshore infrastructure. As a result, some additional air quality impacts may occur for
Alternatives C, D, and F when compared with Alternative A. For Alternative E, BOEM expects lower air quality
impacts than those of Alternative A due to a reduction in size of the wind energy project compared to the other
alternatives. BOEM anticipates a net minor beneficial air quality impact as a result of Alternative A and any
action alternative from a potential reduction in the need to install additional fossil-fuel power generating stations
or modify existing fossil-fuel power generating stations.

Under any of the action alternatives, an 800 MW offshore wind facility would be built that would result in air
quality health benefits and avoided premature deaths in the region due to the reduction in emissions associated
with energy generation. While the air emissions profile for a particular grid region would affect the level of
benefits experienced, a representative range of the potential annual health benefits (in dollars) and annual
premature deaths avoided from an 800 MW offshore wind project is presented in Table A.8.1-3.

Air emissions and other IPFs in the context of reasonably foreseeable environmental trends from ongoing and
planned actions, including Alternative A, could result in impacts whenever the resource is stressed before it has
completely recovered from previous impacts. Reasonably foreseeable environmental trends and planned action
impacts under any action alternative would likely be very similar because the majority of the impacts of any
alternative come from other future offshore wind development, which does not change between alternatives.
Because the emissions related to onshore and offshore activities would be widely dispersed and transient, BOEM
expects all air quality impacts to occur close to the emitting sources. Thus, BOEM expects short-term transient
increases in air quality impacts from the interaction of emissions at various locations within the air quality
geographic analysis area. BOEM expects that in the context of reasonably foreseeable environmental trends from
ongoing and planned actions, including Alternative A and action alternatives, would result in negligible to minor
impacts. However, there would still be net minor beneficial air quality impacts. Since Alternative A and action
alternatives in combination with other reasonably foreseeable offshore wind facility developments would provide
additional power generation to the area and help states reach established renewable energy generation goals,
existing fossil-fuel facilities may spend less time generating energy and additional fossil-fuel facilities may not be
needed or would be limited, resulting in a net regional air quality benefit. BOEM expects that in the context of
reasonably foreseeable environmental trends from ongoing and planned actions, including Alternative A and
action alternatives, would result in short-term transient increases in air emissions; however, there would still be
net minor beneficial air quality impacts. The overall level of impacts of any alternative would be minor, which is
largely driven by construction emissions.

A.8.1.7. Summary of Impacts of the Preferred Alternative

The Preferred Alternative is a combination of Alternatives C, D2, and E with certain mitigation measures. While
some emissions relative to the Preferred Alternative might change from Alternative A due to modifications in
some construction activities and dust control plans, BOEM does not expect significant differences in air quality
impacts. As a result, BOEM anticipates that the Preferred Alternative would have minor air quality impacts for
limited periods and a net minor beneficial impact on the air quality and the surrounding region when compared to
fossil-fuel power generating stations.
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Table A.8.1-1: Summary of Activities and the Associated Impact-Producing Factors for Air Quality

Baseline Conditions: Air quality within a region is measured in comparison to the NAAQS, which are standards established by the USEPA pursuant to the CAA (42 USC & 7409) for criteria pollutants to protect human health and welfare. The criteria
pollutants are CO, NO,, PM1o, PM25, SO-, 0zone, and lead. The overall geographic analysis area for air quality covers most of Rhode Island, southeastern Massachusetts eastward across Cape Cod, southward across Martha’s Vineyard and over the open
ocean south of Martha’s Vineyard.

This air quality geographic analysis area is changed from that described in the DEIS due to removal of ports. At its nearest point, the WDA is just over 14 miles (23 kilometers) from the southeast corner of Martha’s Vineyard, in Dukes County. All of
southeastern Massachusetts is presently designated as unclassifiable or attainment for all criteria pollutants. The exception is Dukes County on Martha’s Vineyard, which is designated as marginally nonattainment for the 2008 ozone NAAQS. This
designation was based on data collected at the Herring Creek Road Aquinnah monitor (Monitor #25-007-0001) from 2009 to 2011, which showed a monitored concentration of 76 ppb versus the 2008 NAAQS of 75 ppb. While the 2008 NAAQS is still
technically in effect, Dukes County was recently (August 2018) designated attainment against the more stringent 2015 ozone NAAQS of 70 ppb, based on the 2014 to 2016 monitored concentration of 64.3 ppb. Thus, while the 2008 designation has not
yet been changed, monitored values in Dukes County have significantly improved since 2011 and are now in attainment with the 2008 ozone NAAQS standard.

The entire state of Rhode Island is currently in attainment for all criteria pollutants.

Associated IPFs:

Ongoing Activities

Future Non-Offshore Wind

Future Offshore Wind-related

Vineyard Wind 1 Project-related

Conclusion

Construction and
decommissioning

combustion engines and electric
power generated by burning fuel.
These activities are regulated under
the CAA to meet set standards. Air
quality has generally improved over
the last 30 years; however, some
areas in the Northeast have
experienced a decline in air quality
over the last 2 years. Some areas of
the Atlantic coast remain in
nonattainment for ozone, with the
source of this pollution from power
generation. Many of these states
have made commitments toward
cleaner energy goals to improve this,
and offshore wind is part of these

over the next 30 years would occur
during the construction phase of
any one project; however, projects
would be required to comply with
the CAA. During the limited
construction and decommissioning
phases, emissions may occur that
are above de minimis thresholds
and would require offsets and
mitigation. Primary emission
sources would be increased
commercial vehicular traffic, air
traffic, public vehicular traffic, and
combustion emissions from
construction equipment and
fugitive emissions from

CAA. During the limited construction and
decommissioning phases, emissions may occur
that are above de minimis thresholds and will
require offsets and mitigation. Primary emission
sources from future offshore wind activities
would be increased commercial vessel traffic,
air traffic, public vehicular traffic, and
combustion emissions from construction
equipment. The wind projects under
development or planned within the air quality
geographic analysis area are all located adjacent
to each other and would increase the air quality
impacts in general during the construction
phase. The magnitude of the air quality
emissions would vary and be dependent on
which projects overlap during the construction

325,255 tons of construction emissions. Because the
construction and installation phase of the offshore
components would likely not extend past 2 years and
because the emissions would vary throughout the
phase, BOEM does not expect projected air quality
impacts to exceed the NAAQS for these pollutants.
Overall, BOEM anticipates minor air quality impacts
due to the construction and installation of offshore
components due to the limited time of the activities.

As the Proposed Action comes online, power
generation emissions in the region overall would
reduce emissions and this would contribute to a net
benefit on air quality regionally.

Sub-IPFs Activities Intensity/Extent Activities Intensity/Extent Activities Intensity/Extent

Accidental Accidental releases of air toxics Accidental releases of air toxics or |Accidental releases of air toxics or HAPs would |Accidental releases of air toxics or HAPs would be | The accidental release of air toxics or HAPs from the Proposed Action would

releases: HAPs are due to potential chemical |[HAPs would be due to potential  |be due to potential chemical spills over the next |due to potential chemical spills. The Proposed Action |be due to potential spills. These may lead to short-term periods of toxic

Fuel/fluids/ spills. Ongoing releases occur in low |chemical spills. Table A.8.2-1 30 years infrequently during construction, but  |would have up to about 42,346 gallons pollutant emissions through surface evaporation. Air quality impacts would be

hazmat frequencies. These may lead to short-|provides a quantitative analysis of |could also occur during operations. Up to about |(160,297 liters) of coolants, 506,559 gallons short-term and limited to the local area at and around the accidental release
term periods of toxic pollutant these risks. Gradually increasing 246,069 gallons (931,473 liters) of coolants, (2.9 million liters) of oils and lubricants, and location. Air quality impacts due to accidental releases associated with the
emissions through surface vessel traffic over the next 2,959,524 (11.2 million liters) of oils and 84,996 gallons (321,745 liters) of diesel fuel in its Proposed Action would be negligible. The impacts from ongoing activities
evaporation. According to the U.S. |30 years would increase the risk of |lubricants, and 494,632 gallons (1.8 million 102 foundations (WTGs and ESPs). These may lead |and future non-offshore wind activities would also be due to the potential for
Department of Energy, accidental releases. These may liters) of diesel fuel would be contained in the |to short-term periods of toxic pollutant emissions chemical spills and may lead to short-term periods of toxic pollutant emissions
31,000 barrels (4.9 million liters) of |lead to short-term periods of toxic 581 foundations (WTGs and ESPs) for the wind |through evaporation. The risk of any type of through evaporation. Future offshore wind activities would contribute a small
petroleum are spilled into U.S. pollutant emissions through energy projects within the air quality analysis  |accidental release would be increased primarily amount to the change in risk or impact on air quality as the frequency of
waters from vessels and pipelines in |evaporation. Air quality impacts  |area, excluding the Proposed Action. These may |during construction, but also during operations and  |accidental release events would be very small and likely infrequent. If a
a typical year. Approximately would be short-term and limited to |lead to short-term periods of toxic pollutant decommissioning of offshore wind facilities. release were to occur, the air quality impact would be short-term and spatially
40.5 million barrels (6.4 billion the local area at and around the emissions through evaporation. The risk of any limited. The contribution from future offshore wind and the Proposed Action
liters) of oil were lost as a result of  |accidental release location. type of accidental release would be increased  |Air quality impacts would be short-term and limited |would be a low percentage of the overall spill risk from ongoing activities.
tanker incidents from 1970 to 2009, primarily during construction, but also during  |to the local area at and around the accidental release
according to International Tanker operations and decommissioning of offshore location. Accidental releases from future offshore In context of reasonably foreseeable environmental trends, the combined
Owners Pollution Federation wind facilities. wind development would not be expected to accidental impacts on air quality are expected to be localized and temporary
Limited, which collects data on oil contribute appreciably to overall impacts on air due to the likely limited extent and duration of a release. Accidental releases
spills from tankers and other sources. Air quality impacts would be short-term and quality. would not be expected to contribute appreciably to overall impacts on air
From 1990 t01999, the average limited to the local area at and around the quality. BOEM expects that impacts from ongoing and planned actions,
annual input to the coastal Northeast accidental release location. Accidental releases |BOEM anticipates that these activities would have a |including the Proposed Action, would have negligible impacts from this
was 220,000 barrels of petroleum from future offshore wind development would |negligible air quality impact on the proposed Project |sub-IPF due to the short-term nature and localized potential effects, if they
and offshore it was up to less than not be expected to contribute appreciably to area and the surrounding region. occur.
70,000 barrels. overall impacts on air quality.

Air emissions: Air emissions originate from The largest air quality impacts Projects will be required to comply with the The Proposed Action would result in up to The Proposed Action would result in 325,255 tons of construction emissions.

Although there would be some air quality impacts due to various activities
associated with construction and eventual decommissioning, these emissions
would be relatively small and limited in duration. Overall, BOEM anticipates
minor air quality impacts during the limited time of construction and
installation of offshore components. The impacts from ongoing activities and
future non-offshore wind activities would also result in construction-related
emissions primarily from increased commercial vehicular traffic, air traffic,
public vehicular traffic, and combustion emissions from construction
equipment and fugitive emissions from construction-generated dust. Future
offshore wind activities would contribute construction-related emissions, but
would also be relatively small and limited in duration similar to the Vineyard
Wind 1 Project. Short-term and variable collective impacts on air quality are
possible during the construction and decommissioning phase. The overall
construction-related air quality impacts due to offshore wind projects are
anticipated to be small relative to larger emission sources such as fossil-fuel
facilities.
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Associated IPFs: Ongoing Activities

Future Non-Offshore Wind

Future Offshore Wind-related

Vineyard Wind 1 Project-related

Conclusion

onshore wind projects would have
a proportionally very small
contribution to emissions
compared to the construction and
decommissioning activities over
the next 30 years. Emissions
would largely be due to
commercial vehicular traffic and
operation of emergency diesel
generators. Such activity would
result in short-term, intermittent,
and widely dispersed emissions
and small air quality impacts.

emissions compared to the construction and
decommissioning phases, but could occur each
month during operations and maintenance.
Emissions would largely be due to commercial
vessel traffic and operation of emergency diesel
generators. Such activities would result in short-
term, intermittent, and widely dispersed
emissions. Anticipated air quality impacts
would be transient and small in magnitude. The
largest air quality impacts would occur during
overlapping operational activities.

Anticipated air quality impacts would be
transient and small in magnitude.

Operational phase air emissions of criteria
pollutants (CO, NOx, SOz, PMig, PM5, and
VOC) within the air quality geographic analysis
area show that most of the emissions would be
from NOx (412 tons per year [74% of the total
operational criteria pollutant emissions]) and
CO (105 tons per year [19% of the total
operational criteria pollutant emissions]) due to

Sub-IPFs Activities Intensity/Extent Activities Intensity/Extent Activities Intensity/Extent
goals. Primary processes and construction-generated dust. As  |phase. It is anticipated that Sunrise Wind and
activities that can affect the air projects come online, power Revolution Wind projects would overlap within In context of reasonably foreseeable environmental trends, the combined air
quality impacts are expansions and |generation emissions overall 1 year of the Proposed Action’s construction emissions on air quality from ongoing and planned actions, including the
modifications to existing fossil-fuel |(would decline and the industry as a|phase. The other offshore wind projects within Proposed Action, could generate up to approximately 2,215,929 tons of
power plants, onshore and offshore  (whole would have a net benefit on |the air quality geographic analysis area would construction emissions within the air quality geographic analysis area between
activities involving renewable air quality. overlap during the operations phase. As projects 2021 and 2030. The largest air quality impacts are anticipated during the
energy facilities, and various come online, power generation emissions construction phase with smaller and more infrequent impacts anticipated
construction activities. overall would decline and the industry as a during decommissioning. The largest and most spatially widespread air quality
whole would have a net benefit on air quality. impacts would occur during overlapping construction/ decommissioning
phases of multiple wind projects. Based on the assumptions in Table A-6, the
For all the construction-phase emissions of Vineyard Wind 1 Project, Sunrise Wind Project, and Revolution Wind are
criteria pollutants (CO, NOx, PM1o, PM35, SO, anticipated to overlap for 2 years of construction beginning in 2023, resulting
and VOCs) within the geographic analysis area, in a total of about 10,362 tons of criteria pollutants and about 502,208 tons of
the percentage of CO is approximately 17%, CO; construction emissions. The other wind projects within the geographic
NOx is approximately 75%, particulates are analysis area would overlap with the Vineyard Wind 1 Project operations
approximately 5%, SO is approximately 1%, phase. Anticipated collective air quality impacts would be transient, small in
and VOC are approximately 2% of the total magnitude, and localized.
construction criteria pollutant emissions
(38,220 tons) for the construction phase. The In context of reasonably foreseeable environmental trends, the combined air
CO; construction emissions make up the largest emissions on air quality from ongoing and planned actions, including the
percentage of total construction-phase Proposed Action, from construction air emissions would be minor during
emissions, resulting in about 1.9 million tons of construction and decommissioning. During overlapping construction activities
CO; emissions for the projects within the air there could be increased impacts, but these effects would be short-term in
quality geographic analysis area. Based on the nature as the overlap in the air quality geographic analysis area would be
assumed construction schedule presented in limited in time.
Appendix A Table A-4, projects within the
analysis area would have overlapping
construction periods beginning from 2023
through 2027.
Air emissions: Activities associated with Operations and maintenance activities would Operations and maintenance activities would have a |The operations and maintenance of the Proposed Action would generate fewer
O&M operation and maintenance of have a proportionally very small contribution to |proportionally very small contribution to emissions  |emissions than the construction phase since it would only involve limited

compared to the construction and decommissioning
phases, but could occur each month during operations
and maintenance. The air emissions from operation of
the Proposed Action would begin in 2023 and
continue through 2030. Emissions would largely be
due to commercial vessel traffic, air traffic such as
helicopters, and operation of emergency diesel
generators. Such activity would result in short-term,
intermittent, and widely dispersed emissions.
Anticipated air quality impacts would be transient,
small in magnitude, and localized. Possible use of
larger but fewer turbines would reduce the air quality
impacts.

The operations and maintenance of the Proposed
Action would be less than the construction phase
since it would only involve limited vessel and
commercial traffic and operation of emergency
equipment that would not occur frequently. The
Proposed Action’s incremental contribution of up to
5,583 tons per year of operations emissions, of which
96 tons per year would be from criteria pollutants,
would be additive with the impact(s) of any and all

vessel and commercial traffic and emergency equipment operation would
occur infrequently. The Proposed Action would result in 5,583 tons per year of
operations emissions during the proposed 30 years. BOEM anticipates that air
quality impacts of operations and maintenance of the Proposed Action would
be minor, occurring for short blocks of time several times per year. The
impacts from ongoing activities and future non-offshore wind activities would
largely be due to commercial vehicular traffic and operation of emergency
diesel generators. Such activities would result in short-term, intermittent, and
widely dispersed emissions and small air quality impacts. Future offshore
wind activities would contribute operations-related emissions, but would have
a proportionally very small contribution to emissions compared to the
construction and decommissioning phases. Emissions would largely be due to
commercial vessel traffic and operation of emergency diesel generators. In
context of reasonably foreseeable environmental trends, the combined air
emissions on air quality from ongoing and planned actions, including the
Proposed Action, from operations and maintenance air emissions could be up
to approximately 38,038 tons per year of operations emissions in the air
quality geographic analysis area beginning in 2023 and continuing through
2030 (Table A-6). Emissions would largely be due to commercial vessel
traffic, air traffic such as helicopters, and operation of emergency diesel
generators. Such activity would result in short-term, intermittent, and widely
dispersed emissions. In context of reasonably foreseeable environmental
trends, the combined air emissions on air quality from ongoing and planned
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Associated IPFs: Ongoing Activities

Future Non-Offshore Wind

Future Offshore Wind-related

Vineyard Wind 1 Project-related

Conclusion

include transitioning to onshore
wind and solar.

The No Action Alternative without
implementation of other future
offshore wind projects would
likely result in increased air
quality impacts regionally due to
the need to construct and operate
new energy generation facilities to
meet future power demands. These
facilities may consist of new
natural-gas-fired power plants,
coal-fired, oil-fired, or clean-coal-
fired plants. These types of
facilities would likely have larger
and continuous emissions and
result in greater regional scale
impacts on air quality.

be reduced by up to 80% and NOx emissions
can be reduced up to 50% due to
implementation of wind energy projects. A
quantitative emissions inventory analysis is
needed to more accurately assess these overall
emissions reductions. Since fossil-fuel-type
emissions are much higher than emissions due
to renewable energy sources, a relatively small
percentage reduction in fossil-fuel emissions
can lead to much larger emissions reductions
relative to the smaller emissions increases that
would result from implementation of offshore
wind projects.

Sub-IPFs Activities Intensity/Extent Activities Intensity/Extent Activities Intensity/Extent
combustion emissions. The other criteria other operations activities, including offshore wind  |actions, including the Proposed Action, from operations and maintenance air
pollutants for the future offshore wind projects |activities, that occur within the air quality geographic |emissions would be localized, transient, and minor. The largest magnitude air
within the air quality geographic analysis area, |analysis area. BOEM anticipates that air quality quality impacts and largest spatial extent would result from the overlapping
such as PM1o, PM25, and SO, each account for |impacts of operations and maintenance of offshore  |operations activities from the multiple wind projects within the air quality
approximately 7% of the total operational components would be minor, occurring for short geographic analysis area. Additionally, some emissions associated with
emissions for all future offshore wind projects  [blocks of time several times per year during the operations and maintenance activities could overlap with other projects’
within the air quality analysis area. proposed 30 years. offshore construction-related emissions (Table A-6). A net improvement in air
quality is expected on a regional scale as projects come online and offset
emissions from fossil-fuel-type sources.
Air emissions: Many Atlantic states have Significant reductions in fossil-fuel-type Once operational, the Proposed Action would have | The Proposed Action would result in avoided emissions that would be
Power generation committed to clean energy goals, [emissions can result from the increases in annual avoided emissions of 1,632,822 tons CO,, generated otherwise by another power source. Once operational, the Vineyard
emissions with offshore wind being a large  |[renewable energy. Based on an analysis by 1,046 tons NOx, and 855 tons SO,. Accounting for  [Wind 1 Project would avoid annual emissions of 1,632,822 tons CO»,
reductions part of that. Other reductions Katzenstein and Apt (2009), CO, emissions can |construction emissions and assuming 1,046 tons NOy, and 855 tons SO,. BOEM anticipates that air emissions would

decommissioning emissions would be the same, the
Proposed Action would offset emissions related to its
development and eventual decommissioning within

8 years of operation, which is a conservative
estimate;’ from that point, the Proposed Action would
be offsetting emissions that would otherwise be
generated from another source. BOEM anticipates
that air emissions would result in a small reduction of
fossil-fuel emissions and would result in a minor
beneficial impact on air quality.

result in a small reduction of fossil-fuel emissions and would result in a minor
beneficial impact on air quality. The impacts from ongoing activities and
future non-offshore wind activities would continue to contribute emissions
from non-renewable sources until states meet their committed clean energy
goals. Future offshore wind activities would contribute an increase in
renewable energy production ultimately leading to reductions in fossil-fuel
emissions similar to the Vineyard Wind 1 Project. Based on an analysis by
Katzenstein and Apt (2009), CO, emissions can be reduced by up to 80% and
NOx emissions can be reduced up to 50% due to implementation of wind
energy projects. Since fossil-fuel-type emissions are typically much higher
than emissions from renewable energy sources, a relatively small percentage
reduction can lead to much larger emissions reductions relative to the smaller
emissions increases that would result from implementation of offshore wind
projects. In context of reasonably foreseeable environmental trends, the
combined air emissions on air quality from ongoing and planned actions,
including the Proposed Action, would help to reduce fossil-fuel emissions and
result in a net minor beneficial impact on air quality.

" Other estimates have found that the offset would exceed project emissions in as little as 4 years (Nugent and Sovacool 2014).
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Associated IPFs:
Sub-I1PFs

Ongoing Activities

Future Non-Offshore Wind
Activities Intensity/Extent

Future Offshore Wind-related
Activities Intensity/Extent

Vineyard Wind 1 Project-related
Activities Intensity/Extent

Conclusion

Climate change

The construction, operation, and
decommissioning of offshore wind
projects would produce GHG
emissions (nearly all CO,) that can
contribute to climate change;
however, these contributions would
be minuscule compared to aggregate
global emissions. CO s relatively
stable in the atmosphere and
generally mixed uniformly
throughout the troposphere and
stratosphere. Hence the impact of
GHG emissions does not depend
upon the source location. Increasing
energy production from offshore
wind projects would likely decrease
GHGs emissions by replacing energy
from fossil fuels.

Development of future onshore
wind projects would produce a
small overall increase in GHG
emissions over the next 30 years.
However, these contributions
would be very small compared to
the aggregate global emissions.
The impact on climate change
from these activities would be very
small.

As more projects come onling,
some reduction in GHG emissions
would be expected from
modifications of existing fossil-
fuel facilities to reduce power
generation. Overall, it is
anticipated that there would be no
collective impact on global
warming as a result of onshore
wind project activities.

Development of offshore wind projects and the
construction, implementation, operation,
maintenance, and the eventual decommissioning
would cause some minuscule GHG emissions
increases primarily through emissions of CO,.
Overall there should be some net reduction on
both GHG emissions and criteria pollutants,
including ozone precursors such as NOX,
through reduction in emissions from fossil-fuel
power generating facilities. In general, the GHG
emissions associated with the construction,
maintenance, and eventual decommissioning of
future offshore wind projects can be assumed to
contribute to climate change. However, these
contributions would be minuscule compared to
the aggregate global emissions of GHGs;
therefore, they cannot be deemed significant, if
their impact could even be detected.

The construction, operation, and decommissioning
activities associated with the Proposed Action would
produce GHG emissions (nearly all CO,) that can
contribute to climate change; however, these
contributions would be minuscule compared to
aggregate global emissions. CO is relatively stable in
the atmosphere and generally mixed uniformly
throughout the troposphere and stratosphere. Hence
the impact of GHG emissions does not depend upon
the source location. Increasing energy production
from offshore wind projects would likely decrease
GHGs emissions by replacing energy from fossil
fuels. In general, the GHG emissions associated with
the construction, maintenance, and eventual
decommissioning of the Proposed Action can be
assumed to contribute to climate change. However,
these contributions would be small compared to the
aggregate global emissions of GHGs; therefore, they
cannot be deemed significant, if their impact could
even be detected. The additional GHG emissions
anticipated from the Proposed Action over the
30-year period would have a negligible incremental
contribution to existing GHG emissions. Therefore,
the Proposed Action would have negligible impacts
on climate change during these activities and an
overall minor beneficial impact on both GHG
emissions and criteria pollutants, including ozone
precursors such as NOx, compared to a similarly
sized fossil-fuel power generating station or to the
generation of the same amount of energy by the
existing grids.

The Proposed Action would produce GHG emissions as stated above;
however, the contributions would be minuscule compared to aggregate global
emissions. The additional GHG emissions anticipated from the Proposed
Action over the 30-year period would have a negligible incremental
contribution on existing GHG emissions. Therefore, the Proposed Action
would have negligible impacts on climate change during these activities and
an overall minor beneficial impact on GHG emissions compared to the
generation of the same amount of energy by the existing grids. Because GHG
emissions spread out and mix within the troposphere, the climatic impact of
GHG emissions does not depend on the source location. Therefore, regional
climatic impacts are a function of global emissions. Development of offshore
wind projects and the construction, implementation, operation, maintenance,
and the eventual decommissioning activities would cause some GHG
emissions increases primarily through emissions of CO,. However, these
contributions would be minuscule compared to aggregate global emissions. In
context of reasonably foreseeable environmental trends, the combined GHG
emissions on air quality from ongoing and planned actions, including the
Proposed Action, would likely result in a minor beneficial impact from the
net decrease in both GHG emissions and criteria pollutants, including ozone
precursors such as NOy, as fossil-fuel-type facilities reduce operations as a
result of increased energy generation from offshore wind projects. Overall, it
is anticipated that there would be no collective impact on global warming as a
result of offshore wind projects, including the Proposed Action alone, though
they may beneficially contribute to a broader combination of actions to reduce
future impacts from climate change.

% = percent; BOEM = Bureau of Ocean Energy Management; CAA = Clean Air Act; CO = carbon monoxide; CO2 = carbon dioxide; DEIS = Draft Environmental Impact Statement; GHG = greenhouse gas; HAP = hazardous air pollutant; hazmat = hazardous materials; IPF = impact producing factor;
NAAQS = National Ambient Air Quality Standards; NO2 = nitrogen dioxide; NOx = nitrogen oxides; O&M = operations and maintenance; PM2.s = particulate matter with diameters 2.5 microns or smaller; PMuo = particulate matter with diameters 10 microns or smaller; ppb = parts per billion; SOz = sulfur
dioxide; USC = United States Code; USEPA = U.S. Environmental Protection Agency; VOC = volatile organic compounds; WDA = Wind Development Area
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A.8.2. Water Quality

A.8.2.1. No Action Alternative and Affected Environment

This section identifies existing water quality in the geographic analysis area for water quality, as described in
Table A-1 and shown on Figure A.7-15. Specifically, this includes a 10-mile (16.1-kilometer) radius around the
WDA, the OECC, and vessel approach routes to port facilities that would be used by the proposed Project.
Table A.8.2-1 describes baseline conditions and, based on the IPFs assessed, the impacts of ongoing and future
offshore activities other than offshore wind on water quality, which is discussed below. This information comes
primarily from the DEIS and SEIS, supplemented by information developed in responding to public comments
and additional information.

The following are the key parameters characterizing ocean water quality, and are important measures of the
ability to support and maintain a healthy ecosystem. Some of these parameters are accepted proxies for ecosystem
health (e.g., dissolved oxygen [DQ], nutrient levels), while others delineate coastal habitats from marine habitats
(e.g., temperature, salinity):

o Water temperature: Water temperature heavily affects species distribution in the ocean. Large-scale changes to
water temperature may impact seasonal phytoplankton blooms, an important part of New England marine
ecosystems (Oviatt 2004).

o Salinity: Salinity, or salt concentration, also affects species distribution. In general, seasonal variation in the
region is smaller than year-to-year variation and less predictable than temperature changes (Kaplan 2011).

e Dissolved oxygen: The amount of DO in water determines the amount of oxygen that is available for marine
life to use. Temperature strongly influences DO content, which is further influenced by local biological
processes. For a marine system to maintain a healthy environment, DO concentrations should be above
5 milligrams per liter (mg/L); lower levels may affect sensitive organisms (USEPA 2000).

e Chlorophyll a: Chlorophyll a is a measure of how much photosynthetic life is present. Chlorophyll a levels are
sensitive to changes in other water parameters, making it a good indicator of ecosystem health. The USEPA
considers estuarine and marine levels of chlorophyll a under 5 micrograms per liter (ug/L) to be good, 5 to
20 pg/L to be fair, and over 20 pg/L to be poor (USEPA 2015).

e Turbidity: Turbidity is a measure of water clarity. Turbid water lets less light reach the seafloor, which may be
detrimental to photosynthetic marine life (CCS 2017). In estuaries, a turbidity level of 0 to 10 nephelometric
turbidity units (NTU) is healthy while a turbidity level over 15 NTU is detrimental (NOAA 2018). Marine
waters generally have less turbidity than estuaries.

¢ Nutrients: Key ocean nutrients include nitrogen and phosphorous. Photosynthetic marine organisms need
nutrients to thrive (with nitrogen being the primary limiting nutrient), but excess nutrients can cause
problematic algal blooms. Algal blooms can significantly lower DO concentration, and toxic algal blooms can
contaminate human food sources. Both natural and human-derived sources of pollutants contribute to nutrient
excess.

Large-scale regional water circulation is strongest in late spring and summer. The clockwise movement around
Georges Bank and flow toward the equator dominates the regional water circulation (Gulf of Maine Census
2018). The edge of the continental shelf creates a shelf-break front that encourages upwelling. Weather-driven
surface currents, tidal mixing, and estuarine outflow all contribute to driving water movement through the area
(Kaplan 2011). Appendix E includes additional regional setting information.

The water quality geographic analysis area is a typical subset of the regional setting and includes coastal waters in
nearshore areas where bottom depth is less than 98.4 feet (30 meters) and marine waters in deeper offshore areas.
The 98.4-foot (30-meter) isobath delineates between these ecologically distinct nearshore and offshore systems
(FGDC 2012). The OECC is located entirely within coastal waters, and the WDA is located within marine waters.
Coastal waters include the OECC, parts of navigation routes to access the WDA from shore, and ports that
Vineyard Wind may use during construction, operations, maintenance, and decommissioning.
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The export cable would pass through Nantucket Sound to link the WDA to the coast (Figure 2.1-2 in Chapter 2 of
this FEIS). Water depth generally decreases with proximity to shore (COP Volume I, Section 2.1; Epsilon 2020a).
Waters adjacent to Nantucket Island are Class SA water bodies, which are designated as “an excellent source of
habitat for fish, other aquatic life and wildlife” (Appendix M in MMS 2009). Table A.8.2-2 shows ranges of water
quality parameters taken from three locations in Nantucket Sound from 2010 to 2016. The large temperature
range is due to the strong seasonality of New England waters; within-year data from 2016 at the same three
stations demonstrate these seasonal patterns (CCS 2016a; 2016b; 2016c). Salinity levels have low variability. DO
levels in Nantucket Sound show a small decrease in oxygenation from south to north, but are within healthy
range. Local chlorophyll a levels are also highly seasonal; the chlorophyll a concentrations in Table A.8.2-2 likely
reflect seasonal variation and difference in location. The north station has a significantly higher maximum
nitrogen level, likely because this station is the closest to mainland Cape Cod and potentially subject to more
sources of nitrogen influx such as discharge from estuaries and groundwater.

Table A.8.2-2: Ranges Observed in Nantucket Sound for Selected Water Quality Parameters (2010-2016)

Parameter South Central North Mean 2
Temperature (°C) 8.7-22.8 8.2-24.2 9.9-26.3 19.2
Salinity (psu) 30.7-32.7 30.7-32.5 30.6-32.5 31.7
Dissolved oxygen (mg/L) 6.9-9.6 6.4-11.4 5.4-11.8 7.6
Chlorophyll a (ug/L)" 0.5-4.7 0.2-4.8 0.6-4.3 1.8
Turbidity (NTU) 0.1-3.2 0.1-2.3 0.1-2.2 0.7
Nitrogen (UM) 4.4-18.1 3.3-20.4 3.1-75.8 11.6
Phosphorous (uM) 0.3-1.6 0.2-1.9 0.3-2.6 0.8

Source: Modified from COP Table 5.2-1 (Volume II1; Epsilon 2020b); originally obtained from buoy data from the Center for Coastal
Studies from 2010-2016. The specific stations sampled are South = Station NTKS_1; Central = NTKS_6; North = Station NTKS_1. COP
Figure 5.2-1 shows locations for each buoy (Volume I11.; Epsilon 2020b)

°C = degrees Celsius; pug/L = microgram per liter; uM = micromolar; mg/L = milligrams per liter; NTU = nephelometric turbidity units;
psu = practical salinity units

2 “Mean” is an unweighted mean combining the calculated means for all three stations.

b Chlorophyll a values in the COP are incorrectly described as being in mg/L but are actually given in pg/L.

Average DO concentration in Narragansett Bay from 2005 through 2015 ranged from an average of 3.4 (in the
Seekonk and Providence Rivers) to 4.8 (in the Lower Bay); hypoxic events, which typically occur at the bottom,
reduce these averages (NBEP 2017). Average summer surface temperature during the same study ranged from
21.1 to 24.2 degrees Celsius (°C); salinity ranged from 23.7 to 28.4. Narragansett Bay’s history of good water
clarity has fluctuated in recent years. Chlorophyll concentrations are seasonal and decrease from north to south; it
can be greater than 60 pug/L in the Seekonk River (nearest nutrient sources) during the growing season, but
sampling in the lower Bay has found concentrations of 5 to 20 ug/L and below (NBEP 2017).

The WDA is 75,614 acres (306 km?) and located in marine waters, approximately 14 miles (22.5 kilometers)
south of Nantucket and Martha’s Vineyard at its nearest point. Water depths in the WDA range from
approximately 115 to 161 feet deep (approximately 35 to 49 meters) (COP Volume I; Epsilon 2020a). Offshore
temperatures also vary with depth and season due to seasonal thermoclines (Ullman and Codiga 2010), shown in
Table A.8.2-3. DO concentration in temperate climates generally decreases with depth and changes seasonally
with temperature: it is highest in winter and lowest in the summer and fall (Ullman and Codiga 2010). DO
concentration in 2016 (the most recent available year) fell during May through late summer as waters warmed,
and rose in late September as waters cooled (CCS 2016a; 2016b; 2016c¢). Ullman and Codiga (2010) found
turbidity near the proposed Project area ranged from 0.25 to 0.5 NTU in September, March, and June, but in
December increased to a range of 0.75 to 1.25 NTU. Nutrient concentrations in the Project area are not

well sampled.
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Table A.8.2-3: Seasonal Ranges Observed near the WDA for Selected Water Quality Parameters

Season Surface Temp Bottom Temp Surface Salinity Bottom Salinity Chlorophyll a
) cC) (psu) (psu) (ug/L)
Spring 6.3 7.2 32.9 335 0.7-1.6
Summer na na na na 0.4-1.0
Fall 17.5 12.7 32.9 334 0.9-1.9
Winter 5.4 75 32.9 33.8 0.9-2.4

Source: Modified from COP Table 5.2-2 (Volume 111; Epsilon 2020b) for temperature and salinity and from Figure 4-3 in BOEM 2014b for
chlorophyll a. Collection dates and locations are described by their respective sources. Chlorophyll a data solely represent the range at the
surface. The study that collected the temperature and salinity data did not sample during the summer.

°C = degrees Celsius; pug/L = microgram per liter; na = not available; psu = practical salinity units

As shown on Figure 2.1-1 in Chapter 2 of this FEIS, Vineyard Wind’s landfall location is Covell’s Beach in
Barnstable, which would then continue underground to the proposed substation site. An onshore export cable
would connect the landfall site to a new onshore substation in Barnstable, which would connect to the existing
power grid at the Barnstable Switching Station. The onshore substation site is located in a Wellhead Protection
District (Town of Barnstable 2016).

A portion of the proposed western OECR may cross into the Lewis Bay Watershed, which the Massachusetts
Department of Environmental Protection considers impaired due to excessive nitrogen (from septic systems,
stormwater, and fertilizers). This impairment has resulted in loss of eelgrass beds, periodic algae blooms, drops in
DO concentration, and reduction in benthic diversity (Cape Cod Commission 2017a). Parts of the proposed
western OECR may also cross into the Centerville River Watershed (the Covell’s Beach landfall site is near the
border of this watershed), which is also designated as impaired due to nitrogen excess (Cape Cod Commission
2017b). Cape Cod Commission’s Watershed Reports (2017a, 2017b) and the Total Maximum Daily Load reports
(MassDEP 2007, 2015) provide detailed information on sources and levels of contamination within each
watershed.

The MCT is the primary port identified to support proposed Project activities; four additional ports in
Narragansett Bay and several other commercial seaports in the region may also be used (COP Tables 3.2-1 and
3.2-2, Volume I; Epsilon 2020a). These ports are located within protected embayments and urban estuaries that
typically have worse water quality conditions than waters farther offshore (e.g., in Buzzards Bay or Nantucket
Sound) due to groundwater discharge, which results in nutrient pollution and other water quality issues. The MCT
is located in the estuarine section of the Acushnet River, in lower New Bedford Harbor. New Bedford Harbor is
the most urbanized and contaminated area in Buzzards Bay (Pesch et al. 2011). Inner New Bedford Harbor was
given a score of 44.9 (Fair) out of 100 in the Buzzards Bay Coalition’s Bay Health Index score, which combines
water turbidity, nitrogen levels, DO concentration, and algae content. Outer New Bedford Harbor had a score of
67 (Good), while the Acushnet River had a score of 17.4 (Poor) (Buzzards Bay Coalition 2011).

Northeastern coastal waters in general are experiencing a long-term warming trend; average temperatures from
1980 to 2005 are 0.5 to 1.3°C warmer than average temperatures from 1890 to 1905. The warming trend in
surface temperature is greater than warming in local air temperature over the same period, suggesting that changes
in water temperature in the nearby Gulf of Maine are not caused by local air temperature, but by movement of
warmer water from other waterbodies that have shown warming trends in both sea-surface temperature and air
temperature (Shearman and Lentz 2010).

Nutrient overloading in estuaries and coastal waters goes back several decades, and increased coastal
development on Cape Cod is causing increased nutrient pollution in communities, approximately 80 percent of
which is due to groundwater contamination by septic systems (Cape Cod Commission 2013). Both development
and increased boat traffic contribute to other contaminant levels, and these would continue regardless of the
offshore development.

In the geographic analysis area for water quality, non-Project impacts on water quality include terrestrial runoff,

terrestrial point source discharges, and atmospheric deposition. Additional activities that impact the water quality
condition include urbanization; forestry practices; municipal waste discharges; agriculture; marine vessel traffic-
related discharges; wastewater; persistent contaminants and marine debris; dredging and marine disposal; bridge
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and coastal road construction; commercial fishing; recreation and tourism; harbor, port, and terminal operations;
military and National Aeronautics and Space Administration (NASA) operations; renewable energy development;
natural events; and climate change. Ongoing water quality impacts, especially from dredging and harbor, port, and
terminal operations, would continue regardless of offshore development and are expected to be localized and
temporary to permanent, depending on the nature of the activities and associated IPFs.

Under the No Action Alternative, the proposed Project would not be built. If the Vineyard Wind 1 Project is not
approved, then impacts from the proposed Project (Section A.8.2.2) would not occur as proposed. Impacts from
ongoing, future non-offshore wind, and future offshore wind activities would still occur (Table A.8.2-1). The
following analysis addresses reasonably foreseeable offshore wind projects (or portions of projects) that fall
within the geographic analysis area and considers the assumptions included in Section 1.7 and here in

Appendix A. The analysis assumes that state offshore wind power demand could not be accommodated entirely
by projects in the geographic analysis area for water quality, and the analysis does not include the impacts
associated with the proposed Project. Therefore, the impacts on water quality would be similar, but the exact
impact would not be the same due to temporal and geographical differences. As described in FEIS Chapter 3,
BOEM assumes that the impacts on resources with a “restricted” geographic analysis area, such as water quality,
would not be equal with or without the Proposed Action. In the absence of the Proposed Action, BOEM assumes
that the total generating capacity of offshore wind facilities in the geographic analysis area would be 3,526 MW,
800 MW less than if the Proposed Action were approved.

A.8.2.1.1. Future Offshore Wind Activities (without Proposed Action)
BOEM expects future offshore wind activities to affect water quality through the following primary IPFs.

Accidental releases: Future offshore wind activities could expose coastal offshore waters to contaminants (such
as fuel, sewage, solid waste, or chemicals, solvents, oils, or grease from equipment) in the event of a spill or
release during routine vessel use. Future offshore wind projects would result in a small incremental increase in
vessel traffic, with a short-term peak during construction. During the construction period for an individual project
(estimated to be 2 years), an average of 25 and a maximum of 46 vessels may be present in the WDA or OECC,;
this could occur for an estimated 6 to 10 projects. Vessel activity associated with construction is expected to occur
regularly in the Rl and MA Lease Areas beginning in 2022 and continuing through 2027 and then lessen to near-
baseline levels during operation activities. Increased vessel traffic would be localized near affected ports and
offshore construction areas. Increased vessel traffic in the region associated with construction for the future
offshore wind scenario could increase the probability of collisions and allisions, which could result in oil or
chemical spills.

Using the assumptions in Table A-4, up to about 154,144 gallons (583,499 liters) of coolants and 1.4 million
gallons (5.3 million liters) of oils and lubricants will be contained in the construction of 373 foundations (WTGs
and ESPs) for the wind energy projects within the water quality geographic analysis area. If lease areas within the
water quality geographic analysis area are developed, there is a low risk of a leak from any of the approximately
364 WTGs, each of which stores approximately 3,830 gallons (about 14,500 liters) of oil mixture. It is assumed
that each WTG would contain approximately 1,717 gallons (6,500 liters) of transformer oil, 2,113 gallons

(8,000 liters) of general oil (for hydraulics and gearboxes), and 423 gallons (1,601 liters) of coolants. Each ESP
(nine) would contain a maximum of approximately 123,559 gallons (467,720 liters) of oils and lubricants and

46 gallons (174 liters) of coolants. The estimated total amount of the fluids housed at the ESPs under the No
Action Alternative would be approximately 534,551 gallons (2.0 million liters) of oils and lubricants and 199
gallons (753 liters) of coolants. The total quantity of diesel fuel for all WTGs and ESPs would be 313,617 gallons
(2.2 million liters) for the 373 foundations. The smallest fuel tanker operating in these waters (a general purpose
tanker) has a capacity of between 3.2 and 8 million gallons (12.1 million to 30.3 million liters) and the total
chemical storage capacity under the No Action Alternative (2,398,190 gallons [9.1 million liters]) is similar to, or
less than, the volumes being transported by ongoing activities, depending on the actual sizes of vessels transiting
the area (U.S. Energy Information Administration 2014).

BOEM has conducted extensive modeling to determine the likelihood and effects of a chemical spill at offshore
wind facilities at three locations along the Atlantic Coast, including an area near the proposed Project area
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(Bejarano et al. 2013). Results of the model indicated a catastrophic, or maximum-case scenario, release of
128,000 gallons (484,533 liters) of oil mixture has a “Very Low” probability of occurring, meaning it could occur
one time in 1,000 or more years. In other words, the likelihood of a given spill resulting in a release of the total
container volume (such as from a WTG, ESP, or vessel) is low. The modeling effort also revealed the most likely
type of spill (i.e., non-routine event) to occur is from the WTGs at a volume of 90 to 440 gallons (341 to

1,666 liters), at a rate of one time in 1 to 5 years, or a diesel fuel spill of up to 2,000 gallons (7,571 liters) at a rate
of one time in 20 years. The likelihood of a spill occurring from multiple WTGs and ESPs at the same time is
very low and, therefore, the potential impacts from a spill larger than 2,000 gallons (7,571 liters) are largely
discountable. The modeling effort was conducted based on information collected from multiple companies and
projects and would therefore apply to the 7 to 10 other projects within the Northeast region assumed in BOEM’s
water quality geographic analysis area. For the purposes of this discussion, small-volume spills equate to the most
likely spill volume between 90 and 440 gallons (341 to 1,666 liters) of oil mixture or up to 2,000 gallons

(7,571 liters) of diesel fuel, while large-volume spills are defined as a catastrophic release of 128,000 gallons
(484,533 liters) of material, based on modeling conducted by Bejarano et al. (2013). Small-volume spills could
occur during maintenance or transfer of fluids, while low-probability small- or large-volume spills could occur
due to vessel collisions, allisions with the WTGs/ESPs, or incidents such as toppling during a storm or
earthquake.

The likelihood of a spill occurring during construction is low, as BOEM anticipates small vessel allisions would
not cause significant damage to ESPs or WTGs. Vessels would likely have their own onboard containment
measures that would further reduce the impact of an allision. The model calculates the likelihood of allision with a
WTG by assuming 30 miles of exposed WTGs that could potentially be struck by an off-course vessel. However,
the likelihood of a vessel crossing into the row of WTGs and actually hitting a WTG is low because a vessel is
more likely to pass between the WTGs than allide with them. The likelihood of a vessel crossing into the WTG
line and alliding with a WTG in any one lease area is 14.5 percent (Section 3.2.6 in Bejarano et al. 2013). Due to
the low likelihood of a large (i.e., catastrophic) or small (most likely) spill for offshore wind projects, impacts on
water quality from future offshore wind activities alone via spills during construction are expected to be adverse
and short-term. Small volume spills are more likely to occur and would have localized impacts on water quality.
In the unlikely event an allision or collision involving project vessels or components resulted in a large spill,
impacts on water quality would be adverse and short-term to long-term, depending on the type and volume of
material released and the specific conditions (e.g., depth, currents, weather conditions) at the location of the spill.
Impacts from spills during decommissioning would be similar in nature to construction, but smaller in magnitude
because fewer vessels would be used.

Under normal operations, the WTGs and ESPs are self-contained and do not generate discharges except under
highly unusual circumstances. Therefore, during operations, if a spill of the most likely volume (90 to 440 gallons
[341 to 1,666 liters]) did occur, localized impacts would be temporary and short-term due to dispersion in the
surrounding waters. The impacts would vary depending on the spill size, type of material, and conditions at the
location of the spill. Table A.8.2-4 presents a selection of potential spill-causing events and their calculated
probabilities for an individual lease area.

Table A.8.2-4: Selected Estimated Annual Incident Rates Modeled for the Rhode Island Lease Areas

Incident Type Estimated Annual Incident Rate Estimated Years Between Incidents
Small vessel allision 0.29 3.45
Large vessel allision 0.22 4.55
Large vessel multiple WTG (5) allision 0.04 25.00
Seismic event over 5.0 0.0014 714.29
Seismic event over 7.0 and tsunami 0.00006 16,666.67
Storm exceeding Category 3 0.04545 22.00
Transfer error 0.01 100.00

Source: Modified from Tables 3.14, 3.16, 3.17, and 3.19 in Bejarano et al. 2013, which models incident rates in the Deepwater Wind Lease
Area which is the Rhode Island Lease Areas. The Rhode Island Lease Areas are OCS-A 0486, OSC-A 0487, OCS-A 0500, and OSC-A
0517 situated west of the Vineyard Wind lease area as shown on Figure 1.1-1 (Section 1.1).

Note: Bejarano et al. (2013) and the COP refer to the Deepwater Wind Lease Areas as the Rhode Island-Massachusetts WEA.
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Other chemicals would also be used at the offshore wind projects, including, but not limited to, grease, paints, and
sulfur hexafluoride. While anti-fouling paint is not necessary on most parts of the WTG and ESP foundations,
anti-fouling paint may be used at each foundation in the immediate area of the opening for the cable pull-in
(within an approximately 4-foot [1.2-meter] diameter circle centered on the opening for the cable). A release of
any of these small amounts of materials during construction or operation would be localized and short-term, and
would result in little change to water quality.

All future offshore wind projects would be required to comply with regulatory requirements related to the
prevention and control of accidental spills administered by USCG and the Bureau of Safety and Environmental
Enforcement (BSEE). Oil Spill Response Plans are required for each project and would provide for rapid spill
response, clean-up, and other measures that would help to minimize potential impact on affected resources from
spills.

The use of heavy equipment onshore could result in potential spills during use or refueling activities. Onshore
construction and installation activities and associated equipment would involve fuel and lubricating and hydraulic
oils.

Trash and debris may be accidentally discharged from vessels supporting the construction, operation, and
decommissioning of offshore wind projects, which are expected to be low probability events. BOEM assumes
operator compliance with federal and international requirements for management of shipboard trash; such events
also have a relatively limited spatial impact.

Accidental releases of fuel/fluids/hazardous materials and/or trash and debris may increase and would primarily
occur during construction, but also during operations and decommissioning of offshore wind facilities. BOEM
assumes all projects and activities would comply with laws and regulations to minimize releases.

In summary, due to the low likelihood of a spill occurring and the expected size of the most likely spill, the
overall impact of accidental releases is anticipated to be short-term and localized, resulting in little change to
water quality. As such, accidental releases from future offshore wind development would not be expected to
contribute appreciably to overall impacts on water quality.

Anchoring: Where future offshore wind activities overlap the water quality geographic analysis area, there would
be increased anchoring of vessels during survey activities and during the construction, installation, maintenance,
and decommissioning of offshore components. In addition, there could be increased anchoring/mooring of met
towers or buoys. BOEM estimates that 86 acres (0.3 km?) of seabed would be disturbed by anchoring associated
with future offshore wind activities and cause temporary increases in suspended sediment and turbidity levels.
These disturbances would be local and limited to the anchorage area. High suspended sediment concentrations
(between 45 and 71 mg/L) already occur in Nantucket Sound due to natural tidal conditions, and increase during
storms, trawling, and vessel propulsion. The intensity and extent of the additional sediment suspension effects
would be less than that of new cable emplacement, and would therefore be unlikely to have an incremental impact
beyond the immediate vicinity. If multiple projects are undergoing construction during the same period, the
impacts would be greater than for one project, and multiple areas would experience water quality impacts from
anchoring but, due to the localized area for sediment plumes, the impacts would likely not overlap each other
geographically.

Due to the current ambient conditions and the localized area of disturbances around each of the individual
anchors, the overall impact of increased sediment and turbidity from vessel anchoring is anticipated to be adverse,
localized, and short-term, resulting in little change to ambient water quality. Anchoring would not be expected to
appreciably contribute to overall impacts on water quality.

New cable emplacement and maintenance: Emplacement of submarine cables would result in increased
suspended sediments and turbidity. Using the assumptions in Table A-4, future offshore wind development would
result in seabed disturbance of about 1,015 acres (4.1 km?) during offshore cable installation and 875 acres

(3.5 km?) during inter-array installation. Sediment transport modeling was conducted for the Proposed Action;
based on what is known about other offshore wind projects within the water quality geographic analysis area, the
modeling results would likely also be applicable to these projects. The modeling results from pre-cable
installation dredging show that sediment concentrations greater than 10 mg/L could extend up to 10 miles
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(16.1 kilometers) from the site and spread throughout the water column (Attachment F in Epsilon 2018c). These
plumes typically settle within 3 hours but could persist in small areas (15 acres [60,702.8 square meters (m?)] or
less) for 6 to 12 hours (Epsilon 2018c). Dredged material disposal could cause concentrations greater than

1,000 mg/L for a duration of less than 2 hours and a distance of approximately 3 miles (5 kilometers). It is
expected that future offshore wind projects within the water quality geographic analysis area will use dredging
only when necessary and rely on other cable laying methods for reduced impacts (such as jet plow or mechanical
plow). The modeling results specific to cable installation indicate impacts would remain within the lower portion
of the water column (from 0 to 9.8 feet [0 to 3 meters] above the seafloor), and the portion of the plume that could
exceed 10 mg/L would likely only extend 656 feet (200 meters) from the impact area, but could extend up to

1.2 miles in the water column (2 kilometers). While new cable emplacement would disturb bottom sediment and
result in temporary increases in suspended sediment, these disturbances would either be limited to the
emplacement corridor or fairly localized. The majority of potential impacts within the Northeast lease areas
resulting from cable laying activities would fall within the range of variability caused by tidal currents, storms,
trawling, and vessel propulsion (Appendix H in MMS 2009).

Due to the current ambient conditions, localized areas of disturbances, and range of variability within the water
column, the overall impacts of increased sediments and turbidity from cable emplacement and maintenance is
anticipated to be localized, short-term, and adverse, resulting in little change to ambient water quality. If multiple
projects are being constructed at the same time (Table A-6), the impacts would be greater than those identified for
one project and would likely not overlap each other geographically due to the localized natures of the plumes.
New cable emplacement and maintenance activities would not be expected to appreciably contribute to overall
impacts on water quality.

Port utilization: Future offshore wind development could include port expansion/modification that would lead to
increased potential for water quality impacts resulting from accidental fuel spills or sedimentation during port use
as a result of increased vessel traffic. Vessel traffic would peak during construction activities and decrease during
operations, but increase again during decommissioning. In addition, any related port expansion and construction
activities, including channel deepening, related to the additional offshore wind projects would add to increased
suspension and turbidity in the coastal waters. The increased sediment suspension could be long-term depending
on the vessel traffic increase. Construction activities would occur beginning in 2022 and continuing through 2030
(Table A-6); the overall impact on water quality from port utilization would primarily be limited to that
timeframe. Following construction and moving into normal operations, vessel activity would decrease to near-
baseline conditions. Vessel use during operation would consist of scheduled inspection and maintenance activities
(an example schedule is provided in COP Volume I, Figure 4.3-1; Epsilon 2020a), with corrective maintenance as
needed. Vessel activity would then increase again during decommissioning. This increase in traffic could result in
suspension of sediments leading to turbidity increases and the potential for accidental discharges (such as trash,
debris, fuels, and other liquids). During future project operations, the Vineyard Haven port would be utilized.
Depending on the amount of use and associated vessel traffic, increased turbidity could occur.

Due to construction timeframes and decreased operational traffic, the overall impact of accidental spills and
sedimentation during port utilization is anticipated to be localized, short- to long-term, and adverse resulting in
little change to water quality. Port utilization would not be expected to appreciably contribute to overall impacts
on water quality.

Presence of structures: Using the assumptions in Table A-4, the presence of up to 373 structures in the water
quality geographic analysis area and could result in alteration of local water currents (Chakrabarti 1987; COP
Volume 11, Epsilon 2020b). These disturbances would be localized but, depending on the hydrologic conditions,
have the potential to impact water quality through the formation of sediment plumes. In addition, future offshore
wind activities would result in 317 acres (1.3 km?) of impact from installation of foundations and scour protection
and 537 acres (2.2 km?) of impact from hard protection for the offshore export cables and inter-array cables.

For offshore wind facilities in Europe, scour processes have been a concern due to the potential impacts on water
quality through the formation of sediment plumes (Harris et al. 2011). However, European offshore wind facilities
are generally located at shallower depths with tidally dominated currents. BOEM anticipates the scour potential
for the proposed Project would be significantly less than the European offshore wind facilities due to the

A-73



Vineyard Wind 1 Offshore Wind Energy Project—FEIS Appendix A—Planned Action Offshore Wind Scenario and
Assessment of Resources with Minor Impacts

difference in local hydrodynamic forces (COP Volume Ill, Section 2.1, Appendix Il K; Epsilon 2020b). The
WTG and ESP foundations would result in some alteration of local water current leading to increased movement,
suspension, and deposition of sediments. Significant scour is not expected in the water quality geographic analysis
area even without scour protection due to the low current speeds and minimal seabed mobility in the WDA (COP
Volume I1-A, Section 3.2.2; Epsilon 2018a). Scouring processes are more prevalent in portions of the proposed
OECC in shallower water where tidal current flow can have a greater effect, but the buried depth of cables would
likely be below the mobile sand layer in hard- and soft-bottom areas. Where burial is not possible in hard-bottom
areas, the addition of cable armoring and the coarseness of the local sediment are anticipated to prevent scour
(COP Volume I11, Section 3.2.1 and 3.2.2, Appendix I11-K; Epsilon 2020b). BMPs would be in place to mitigate
scour, which would minimize impacts on water quality and facilitate the return to baseline conditions following
construction; therefore, no long-term water quality impacts are expected. This scour protection would be removed
during decommissioning, which would lead to sediment resuspension from vessel activity and bottom
disturbance. However, the disturbance is expected to be less than that which would occur during construction
because there is no cause for disturbance along the OECC. The disturbance associated with decommissioning
would occur regularly over a 7- to 10-year period for the various offshore wind projects, but would be localized
and temporary due to hydrodynamic forces in the area and would quickly return to baseline conditions.

In addition, structures may reduce wind-forced mixing of surface waters, whereas water flowing around the
foundations may increase vertical mixing (Carpenter et al. 2016; Cazenave et al. 2016). Alterations in currents
and mixing would affect water quality parameters, such as temperature, DO, and salinity, but would vary
seasonally and regionally.

Due to the use of BMPs and the low scour potential, the overall impact of changes in local water currents and
sedimentation from presence of structures is anticipated to be interim over the life of the offshore wind projects,
and localized, resulting in little change to water quality. Additionally, impacts on various water quality parameters
due to changes in local water currents and vertical mixing are anticipated to be interim over the life of the offshore
wind projects and localized. Presence of structures would not be expected to appreciably contribute to overall
impacts on water quality.

Discharges: Future offshore wind projects would result in a small incremental increase in vessel traffic, with a
short-term peak during construction. Vessel activity associated with future offshore wind project construction is
expected to occur regularly in the Rl and MA Lease Areas beginning in 2022 and continuing through 2030, and
then lessen to near-baseline levels during operation. Increased vessel traffic would be localized near affected ports
and offshore construction areas. Future offshore wind development would result in an increase in regulated
discharges from vessels, particularly during construction and decommissioning, but the events would be staggered
over time and localized. Offshore permitted discharges would include uncontaminated bilge water and treated
liquid wastes. BOEM assumes that all vessels operating in the same area will comply with federal and state
regulations on effluent discharge. All future offshore wind projects would be required to comply with regulatory
requirements related to the prevention and control of discharges and the prevention and control of nonindigenous
species. All vessels would need to comply with the USCG ballast water management requirements outlined in

33 CFR Part 151 and 46 CFR Part 162. Furthermore, each project’s vessels would need to meet USCG bilge
water regulations outlined in 33 CFR Part 151, and allowable vessel discharges such as bilge and ballast water
would be restricted to uncontaminated or properly treated liquids. Therefore, due to the minimal amount of
allowable discharges from vessels associated with future offshore wind projects, BOEM expects that impacts on
water quality resulting from vessel discharges to be minimal and to not exceed background levels over time.

One active dredged material ocean disposal site is in the area, which could be used for ocean dumping/dredge
disposal. Impacts on water quality from ocean disposal would be minimized because approval for dredged
material disposal is regulated by the U.S. Army Corps of Engineers (USACE), and the USEPA enforces spoil
criteria for permits issued by the USACE. If dredged material disposal occurs, sediment suspension would occur
above baseline levels on a localized and short-term basis.

Due to the staggered increase in vessels from various projects, the current regulatory requirements administered
by the USEPA, USACE, USCG, and BSEE, and the restricted allowable discharges, the overall impacts of
discharges from vessels is anticipated to be localized and short-term. Based on the above, the level of impact in
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the water quality geographic analysis area from future offshore wind development would be similar to existing
conditions and would not be expected to appreciably contribute to overall impacts on water quality.

Land disturbance: Future offshore wind development could include onshore components that would lead to
increased potential for water quality impacts resulting from accidental fuel spills or sedimentation during the
construction and installation of onshore components (e.g., equipment, substation). Construction and installation of
onshore components near waterbodies may involve ground disturbance, which could lead to unvegetated or
otherwise unstable soils. Precipitation events could potentially erode the soils, resulting in sedimentation of
nearby surface waters and subsequent increased turbidity. Erosion and sedimentation controls would likely be
implemented during the construction period to minimize impacts, resulting in infrequent and temporary erosion
and sedimentation events.

In addition, onshore construction and installation activities would involve the use of fuel and lubricating/hydraulic
oils. Use of heavy equipment onshore could result in potential spills during active use or refueling activities. It is
assumed that a Spill Prevention, Control, and Countermeasure Plan would be prepared for each project in
accordance with applicable regulatory requirements, and would outline spill prevention plans and measures to
contain and clean up spills if they were to occur. Additional mitigation and minimization measures (such as
refueling away from wetlands, waterbodies, or known private or community potable wells) would be in place to
decrease impacts on coastal water quality. Impacts on water quality would be limited to periods of onshore
construction and periodic maintenance over the life of each project.

Overall, the impacts from onshore activities that occur near waterbodies could result in temporary introduction of
sediments or fluids into coastal waters in small amounts where erosion and sediment controls fail. Land
disturbance for future offshore wind developments that are located at a distance from waterbodies and that
implement erosion and sediment control measures would be less likely to impact water quality. In addition, the
impacts would be localized to areas where onshore components were being built near waterbodies. While it is
possible that multiple projects could be under construction at the same time, the likelihood that construction of the
onshore components overlaps in time or space is minimal, and the total amount of erosion that occurs and impacts
on water quality at any one given time could be minimal. Land disturbance from future offshore wind
development is anticipated to be localized and short-term, and would not be expected to appreciably contribute to
overall impacts on water quality.

A.8.2.1.2. Conclusions for the No Action Alternative

Under the No Action Alternative, water quality would continue to follow current regional trends and respond to
current and future environmental and societal activities.

While the proposed Project would not be built as proposed under the No Action Alternative, BOEM expects
ongoing activities, future non-offshore wind activities, and future offshore wind activities to have temporary
impacts on water quality primarily through accidental releases, increased anchoring, new cable emplacement
and/or maintenance, port utilization, presence of structures, discharges, and land disturbance. BOEM anticipates
that the impacts of ongoing activities, such as vessel traffic, military use and survey, commercial activities,
recreational activities, and ground disturbance, would be minor. In addition to ongoing activities, reasonably
foreseeable activities other than offshore wind may also contribute to impacts on water quality. Reasonably
foreseeable activities other than offshore wind include increasing vessel traffic, new submarine cables and
pipelines, increasing onshore construction, marine surveys, marine minerals extraction, port expansion, and the
installation of new offshore structures (Table A.8.2-1). BOEM anticipates that the impacts of reasonably
foreseeable activities other than offshore wind would be minor. BOEM expects the combination of ongoing
activities and reasonably foreseeable activities other than offshore wind to result in moderate impacts on water
quality, primarily driven by vessel traffic and associated accidental releases.

During the construction period for an individual project (estimated to be 2 years), an average of 25 and a
maximum of 46 vessels may be present in the WDA or OECC; this could occur for an estimated 6 to 10 projects.
Vessel activity associated with construction of these projects is expected to occur regularly in the Rl and MA
Lease Areas beginning in 2022 and continuing through 2030, and then lessen to near-baseline levels during
operation activities. This increase would not lead to long-term alterations to water quality within the coastal and
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offshore waters because the hydrodynamic forces within the WDA lead to efficient dispersion of suspended
sediments. The potential impacts from all of these activities would be minimized through the regulations
administered by the USEPA, USACE, USCG, and BSEE. Considering all the IPFs together, BOEM anticipates
that the overall impacts associated with future offshore wind activities in the geographic analysis area would
result in minor impacts due to cable emplacement and maintenance, port utilization, presence of structures, and
discharges. These activities affect offshore water quality through either sediment suspension and turbidity or
potential spill and marine debris risks. Construction and decommissioning activities associated with future
offshore wind activities would lead to temporary and localized increases in sediment suspension and turbidity in
the WDA during the first 6 to 10 years of construction of projects and in the latter part of the 30-year life spans of
offshore wind projects due to decommissioning activities. However, based on ambient conditions and the results
of modeling (Epsilon 2018c), the turbidity increases projected from construction are not expected to exceed the
present baseline conditions in the northeast lease areas, and the amount of turbidity in the area would be similar to
preexisting conditions.

A.8.2.2. Consequences of Alternative A

The following proposed-Project design parameters (Appendix G) would influence the magnitude of the impacts
on water quality:

e The amount of vessel use during installation, operations, and decommissioning.

e The number of WTGs and ESPs and the amount of cable laid determines the area of seafloor and volume of
sediment disturbed by installation. Representing the maximum-case scenario, a maximum of 100 WTGs
installed, one large 800 MW ESP or two 400 MW ESPs, 171 miles (275 kilometers) of inter-array cable, and
98 miles (158 kilometers) of export and inter-link cable would be installed in the WDA (Appendix G).

e Installation methods chosen and the duration of installation.

e Proximity to sensitive groundwater or surface water sources and mitigation measures used for onshore
proposed-Project activities.

¢ In the event of a non-routine event such as a spill, the quantity and type of oil, lubricants, or other chemicals
contained in the WTGs, vessels, and other proposed-Project equipment.

Changes to the design capacity of the turbine would not alter the maximum potential water quality impacts for
Alternative A and all other action alternatives because the maximum-case scenario involved the maximum
number of WTGs (100) allowed in the PDE. Changes to the proposed onshore substation site could modify the
impacts of Alternative A and all other action alternatives on water quality; however, the expansion area does not
appear to be located within any U.S. Fish and Wildlife Service (USFWS) National Wetland Inventory mapped
wetlands and/or streams and would not likely affect any other special aquatic sites as defined by the Clean Water
Act, and impacts would likely be negligible with implementation of BMPs or mitigation measures during
construction.

Impacts from Alternative A alone would include temporary consequences resulting from accidental releases,
increased turbidity, sediment deposition, and erosion and sedimentation. Other impacts associated with
Alternative A may occur as a consequence of routine activities after Vineyard Wind completes construction,
although the overall impact on water quality is likely to be minor, based on the temporary nature of activities and
the relatively small analysis area compared to the larger ocean.

Alternative A would likely result in impacts (e.g., accidental releases, vessel discharges, seafloor disturbance) that
are expected to be local and that would not alter the overall character of water quality in the geographic analysis
area. Impacts would be adverse, but overall the impacts of Alternative A alone on water quality would be
negligible to moderate.

Alternative A would contribute to impacts through all of the IPFs named in Section A.8.2.1.1. The most impactful
IPFs would likely include new cable emplacement/maintenance that could cause noticeable temporary impacts
during construction through increased suspended sediments and turbidity, the presence of structures that could
result in alteration of local water currents and lead to the formation of sediment plumes, and discharges that could
result in localized turbidity increases during discharges or bottom disturbance during dredged material disposal.
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Other IPFs would likely contribute impacts of lesser intensity and extent, primarily during construction, but also
during operations and decommissioning (Table A.8.2-1).

Routine activities that would impact offshore water quality from Alternative A alone include Proposed Action-
related vessel activity (and associated vessel discharges, such as bilge, ballast water, trash, and sanitary waste)
and, to a lesser extent, activities that disturb the seafloor. Vessel discharges can introduce contaminants to the
water column, while activities that disturb the seafloor cause temporary sediment suspension and turbidity.

Accidental releases: Alternative A would have a maximum of 5,046 gallons (19,101 liters) of oils, lubricants,
diesel fuel, and coolant per turbine (504,600 gallons [1.9 million liters] total), and a maximum of 129,301 gallons
(489,458 liters) for 800 MW ESP storage (COP Volume I; Epsilon 2020a). As discussed previously, the risk of a
spill from any single offshore structure would be low, and any effects would likely be localized. A reduction in
the number of WTGs required due to increased capacity would result in a smaller total amount of materials being
stored offshore. Modeling conducted for an area near the proposed Project area indicates that the most likely type
of spill (i.e., non-routine event) to occur during the life of a project is 90 to 440 gallons (341 to 1,666 liters),
which would have brief, localized impacts on water quality (Bejarano et al. 2013). The models used in this
analysis incorporated extensive information from the Rhode Island Lease Areas and the project parameters used
in the Cape Wind Project Final Environmental Impact Statement (Appendix M in MMS 2009). Differences
between the Proposed Action and the Cape Wind Project parameters could lead to increased or decreased
likelihood of spill events compared to the Bejarano et al. (2013) model. Several features of the Proposed Action
compared to Cape Wind are likely to decrease the probability of a spill event, including: (1) fewer WTGs

(100 instead of 130); (2) wider spacing of WTGs (0.88 by 1.2 miles [1.4 by 1.9 kilometers] apart instead of

0.39 by 0.62 mile [0.63 by 1 kilometer] apart); and (3) greater distance from typical vessel routes (COP Volume
I11, Section 8; Epsilon 2020b; Appendix M in MMS 2009). The oil spill modeling (COP Volume I, Appendix I-A,
Annex 11) assumed one ESP toppling with no containment. The modeling study shows a 1 to 40 percent
probability of oil reaching the shoreline and that it would take 1 to 3 days for the oil to reach Martha’s Vineyard
and Nantucket. Furthermore, the study showed a less than 10 percent probability of oil reaching Rhode Island or
Massachusetts, taking more than 3 days. After 10 days, the modeling shows a less than 10 percent chance of oil
reaching Long Island or Connecticut. Overall, the probability of an oil or chemical spill occurring that is large
enough to impact water quality is extremely low and the degree of impact on water quality would depend on the
spill volume. The impacts of Alternative A alone on water quality from accidental releases would be localized,
short-term, and minor.

Increased vessel traffic in the region associated with the Proposed Action could increase the probability of
collisions and allisions, which could possibly result in oil or chemical spills. However, the Navigational Risk
Assessment (COP Volume 111, Appendix I11-1; Epsilon 2020b) found that no significant disruption of normal
traffic patterns is anticipated in the WDA associated with the Proposed Action. Therefore, even if vessel traffic in
the region increases, the Proposed Action is not expected to significantly increase the risk of vessel allisions or
collisions. Vineyard Wind would implement its Qil Spill Response Plan (COP Volume I, Appendix I-A; Epsilon
2020a), which would provide for rapid spill response, clean-up, and other measures to minimize any potential
impact on affected resources from spills and accidental releases, including spills resulting from catastrophic
events. In the unlikely event an allision or collision involving vessels or components associated with the Proposed
Action resulted in a large spill, impacts from Alternative A alone on water quality would be short-term to long-
term and minor to moderate depending on the type and volume of material released and the specific conditions
(e.g., depth, currents, weather conditions) at the location of the spill.

Onshore construction activities would require heavy equipment use, and potential spills could occur as a result of
an inadvertent release from the machinery or during refueling activities. Vineyard Wind would perform the
majority of fueling and equipment maintenance activities at service stations or a contractor’s yard (Section 9.8.1
in Epsilon 2018b). Less-mobile equipment, such as excavators or paving equipment, would be refueled on site,
but Vineyard Wind has stated that this would not be done within 100 feet (30.5 meters) of wetlands, waterbodies,
or known private or community potable wells, or within any Zone | area (Section 9.8.1 in Epsilon 2018b).
Additionally, a Spill Prevention, Control, and Countermeasure Plan would be prepared in accordance with
applicable requirements, and would outline spill prevention plans and measures to contain and clean up spills if
they were to occur. Lastly, Vineyard Wind would use solid cables that do not contain fluids for the export cables.
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Therefore, BOEM anticipates Alternative A alone would result in negligible, temporary, and long-term impacts on
surface and groundwater quality as a result of releases from heavy equipment during construction and other cable
installation activities.

Onshore export cables would not contain fluids and would not be susceptible to leaks that could affect water
quality. The transformers at the proposed substation would each contain between 15,000 and 20,000 gallons
(56,781.2 to 75,708.2 liters) of dielectric fluid; each iron core reactor could contain 10,000 gallons

(37,854.1 liters) and the capacitor banks would contain up to 1,500 gallons (5,678.1 liters) (Epsilon 2018b).2 The
Covell’s Beach landfall site would not pass through a Zone | area, but would pass through 4.3 miles (6.9
kilometers) of Zone Il protection areas. In addition, much of the OECR associated with the Covell’s Beach
landfall would be located within the Barnstable Groundwater Protection Overlay District, and it would also cross
a Freshwater Resource Area (Section 8.1.2 in Epsilon 2018b). The proposed substation site is located within a
Zone Il Wellhead Protection Area and the Barnstable Groundwater Protection Overlay District. According to the
Town of Barnstable (2018b), the site would reside above the aquifer that is the sole source of drinking water for
the village of Hyannis. The proposed substation would be equipped with full volume impervious containment
sumps capable of capturing 110 percent of stored fluids for any components containing dielectric fluid, including
all transformers and capacitor banks (Sections 2.3.2 and 8.1 in Epsilon 2018b). In response to a request made by
the Town of Barnstable, Vineyard Wind stated that it is “willing to adjust the 110 percent containment volume
upwards to account for simultaneous 100-year, 24-hour rainfall events, which on Cape Cod is conservatively
established at 9 inches of rain” (Epsilon 2018c). Vineyard Wind also provided the following additional
information related to substation components and measures to minimize or avoid potential impacts on water
quality in the event of a potential spill (Section 1.4.4.1 in Epsilon 2018c):

o The substation design includes routing each individual containment area through an oil-absorbing device and
to an oil/water separator before draining into an infiltration basin.

o Spill response would be included in the emergency response plans as part of the safety management system.
o Spill containment Kits and control accessories would be strategically located at the substation.

e Vineyard Wind would train substation operators to use spill prevention equipment.

o Per the Qil Spill Response Plan, a third-party licensed spill response contractor would be on call.

Vineyard Wind has and is investigating the possible use of biodegradable dielectric fluid for the main
transformers. In addition, Vineyard Wind would develop Project-specific operations and maintenance plans
(described in COP Volume I, Section 4.3; Epsilon 2020a) including scheduled inspections and maintenance over
the life of the project, and continuous review and improvement. Based on the information provided above, BOEM
anticipates negligible temporary impacts on water quality in the event of a potential release at the substation.

Vineyard Wind would use a new operations and maintenance facility in Vineyard Haven on Martha’s Vineyard.
Although unlikely, some potential also exists for water quality impacts resulting from accidental fuel spills during
the use of the port in Vineyard Haven; however, BOEM anticipates negligible impacts on water quality in the
event of a potential release at the port.

In context of reasonably foreseeable environmental trends, there would be up to about 196,689 gallons

(744,549 liters) of coolants, 2,436,789 gallons (9.2 million liters) of oils and lubricants, and 398,613 gallons

(1.5 million liters) of diesel fuel contained within the 475 foundations between Alternative A and future offshore
projects in the water quality geographic analysis area. The combined accidental release impacts on water quality
from ongoing and planned actions, including Alternative A, would likely be short-term and minor due to the low
risk and the localized nature of the most likely spills, and the use of an Oil Spill Response Plan for projects. These
impacts would occur primarily during construction, but also during operation and decommissioning to a lesser
degree. In the unlikely event that an allision or collision involving Project vessels or components resulted in an oil
or chemical spill, it would be expected that a small spill would have negligible temporary impacts, while a larger
spill would have potentially moderate temporary impacts. Given the low probability of these spills occurring,

8 Fluids used in substation components would not contain polychlorinated biphenyls.
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BOEM does not expect ongoing and planned actions, including Alternative A, to contribute to impacts on water
quality resulting from oil and/or chemical spills.

Anchoring: There would be increased vessel anchoring over 4 acres during survey activities and during the
construction, installation, maintenance, and decommissioning of offshore components of Alternative A.
Anchoring would cause increased turbidity levels. Impacts on water quality from Alternative A alone due to
anchoring would be localized, short-term, and minor during construction and decommissioning. Anchoring
during operation would decrease due to fewer vessels required during operation, resulting in negligible impacts.
Alternative A’s contribution of an average of 25 and a maximum of 46 vessels during construction, and 4 acres
(0.02 km?) of impact from anchoring, would be additive with the impact(s) of any and all other anchoring
activities, including offshore wind activities that occur within the water quality geographic analysis area during
the same timeframe, resulting in a total of 90 acres (0.36 km?) of seabed impact from anchoring.

In context of reasonably foreseeable environmental trends, combined anchoring impacts on water quality from
ongoing and planned actions, including Alternative A, are anticipated to be localized, short-term, and minor,
primarily during construction and decommissioning. In context of reasonably foreseeable environmental trends,
during operations, combined anchoring impacts on water quality from ongoing and planned actions, including
Alternative A, would likely be localized, short-term, and negligible.

New cable emplacement and maintenance: Other projects using similar installation methods (e.g., jet plowing,
pile driving) have been characterized as having minor impacts on water quality due to the short-term and localized
nature of the disturbance (Latham et al. 2017). The Hydrodynamic and Sediment Dispersion Modeling Study
done for the proposed Project predicted a similar short-term and localized disturbance, as described in the COP
Volume I11, Appendix I11-A (Epsilon 2020b). The model predicted that disturbed sediments would typically settle
within 4 to 6 hours. Vineyard Wind would use pile driving to install both monopile and jacket foundations, which
should only cause sediment resuspension local to the pile outer diameter (COP Volume I, Sections 5.2.2.1.1 and
5.3.2.1.1; Epsilon 2020b). Vineyard Wind would install the submarine cable mostly by jet plow or mechanical
plow, and Vineyard Wind has modeled that the resultant plume is predicted to stay in the lower portion of the
water column (bottom 9.8 feet [3 meters]). The portion of the cable installation plume that exceeds a
concentration of 10 mg/L°® should typically extend 656 feet (200 meters) from the route centerline, but could
extend to a maximum of approximately 1.2 miles (2 kilometers) (Attachment F in Epsilon 2018c). Suspended
sediment concentrations between 45 and 71 mg/L can occur in Nantucket Sound under natural tidal conditions,
and increases in suspended sediment concentrations due to jet plow are within the range of variability already
caused by tidal currents, storms, trawling, and vessel propulsion (Appendix M in MMS 2009). Installation of the
OECC would mostly be done by jet or mechanical plow. Modeling showed that the resultant sediment plume is
predicted to stay in the bottom 10 feet (3 meters) of the water column. Vineyard Wind expects to use dredging
only when necessary in sand wave areas. A predicted maximum of 3.8 miles (6.1 kilometers) of dredging may
occur in the OECC (Table 1-5 in Epsilon 2018c). A total of 117 acres (0.47 km?) of seabed would be disturbed for
offshore cable emplacement and 204 acres (0.82 km?) would be affected during inter-array cable installation.

Sediment transport modeling was conducted for the Proposed Action as detailed in Section A.8.2.1.1. Based on
the results of this modeling, the footprint of potential impacts on water quality from cable installation would be
less by using jetting than by using mechanical dredging due to the amount of material that would be dredged and
subsequently placed or disposed of elsewhere (COP Volume Il1, Section 5.2; Epsilon 2020b). However, as there
are multiple methods that may be used for new cable emplacement and maintenance for the Proposed Action, it is
difficult to precisely model the sediment plumes that would be caused by these activities and the plumes' resultant
impacts on water quality. Although turbidity is likely to be high in the affected areas, impacts on water quality
decrease considerably as the sediment settles. BOEM anticipates Alternative A alone would have negligible, long-
term impacts on water quality via this mechanism. Overall, impacts on water quality from Alternative A alone due
to cable emplacement and resulting suspension of sediment and turbidity would be short-term and minor.

°A suspended sediment concentration of 10 mg/L is a typical value for coastal waters; therefore, modeling is designed to predict
concentrations above this ambient level (Bejarano et al. 2013).
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The contribution from Alternative A to increased sediment concentration and turbidity would be additive with the
impact(s) of any and all other cable installation activities, including offshore wind activities, that occur within the
water quality geographic analysis area and that would have overlapping timeframes during which sediment is
suspended. As such, these activities in the context of reasonably foreseeable environmental trends would result in
1,132 aces (4.6 km?) of impact for offshore cable installation and 1,079 acres (4.4 km?) of impact for inter-array
cable installation. The combined new cable emplacement and maintenance impacts on water quality from ongoing
and planned actions, including Alternative A, would likely be short-term, and minor to moderate. There could be
limited overlap in construction schedules for cable installation for the proposed Project and the South Fork Wind
Project in 2022 with additional future offshore wind construction overlap occurring in 2023 and 2024. These
impacts would not occur during operation.

Port utilization: The current bearing capacity of existing ports was considered suitable for wind turbines,
requiring no port modifications for supporting offshore wind energy development (DOE 2014). During the
proposed Project operations, the Vineyard Haven port would be utilized. No port expansion activities are
anticipated for the Proposed Action. The incremental increases in ship traffic at the ports would be small; multiple
authorities regulate water quality impacts from these operations (BOEM 2019b). Therefore, the impacts of
Alternative A alone on water quality from port utilization would be negligible.

In context of reasonably foreseeable environmental trends and due to the lack of need for port modifications or
expansions and the small increase in ship traffic, the overall combined port utilization impact on water quality
from ongoing and planned actions, including Alternative A, would likely be localized, short-term, and negligible.

Presence of structures: Existing stationary facilities that present allision risks are limited in the open waters of
the geographic analysis area and include the five offshore wind turbines associated with Block Island Wind Farm.
Dock facilities and other structures are concentrated along the coastline. Using the assumptions in Table A-4, in
context of reasonably foreseeable environmental trends and planned actions, there would be up to 475 structures
on the OCS that could result in alteration of local water currents (Chakrabarti 1987; COP Volume Il1, Epsilon
2020b). Alternative A would add up to 102 stationary structures to the WDA during construction, which would
remain in place during operations. The proposed Project would contribute 53 acres (0.21 km?) of impact for
foundation and scour protection installation and 35 acres (0.14 km?) of impact for hard protection for offshore
cables to those totals. Future offshore wind activities including Alternative A would result in 69 acres (1.5 km?) of
impact from installation of foundations and scour protection and 348 acres (1.4 km?) of impact from hard
protection for offshore cables and inter-array cables. The proposed Project’s contribution to impacts on water
quality due to the presence of structures would be additive with the impacts of any and all structures, including
those of offshore wind activities, that occur within the water quality geographic analysis area and that would
remain in place during the life of the proposed Project. These disturbances would be localized but, depending on
the hydrologic conditions, have the potential to impact water quality through altering mixing patterns and the
formation of sediment plumes. Significant scour is not expected even without scour protection due to the low
current speeds and minimal seabed mobility in the WDA (COP Volume I1-A, Section 3.2.2; Epsilon 2018a). The
addition of scour protection would further minimize effects on local sediment transport. The impacts from
Alternative A alone on water quality due to the presence of structures would be negligible during construction
and decommissioning, and long-term and minor during operations. In context of reasonably foreseeable
environmental trends, the combined structure placement impacts on water quality from ongoing and planned
actions, including Alternative A, would likely be constant over the lifespans of the reasonably foreseeable
activities, localized, and minor during operations, but negligible during construction and decommissioning.

Discharges: During construction of Alternative A, an average of 25 and a maximum of 46 vessels may be present
in the WDA or OECC, leading to potential discharges of uncontaminated water and treated liquid wastes

(COP Volume I, Section 4.2.4; Epsilon 2020a). COP Table 4.2-2 lists types of waste potentially produced by the
Proposed Action, and COP Table 4.2-3 lists potential chemical products to be used and describes planned
treatment, discharge, and disposal options for each (COP Volume I, Sections 4.2.5 and 4.2.6; Epsilon 2020a).
Vineyard Wind would only be allowed to discharge uncontaminated water (e.g., uncontaminated ballast water and
uncontaminated water used for vessel air conditioning) or treated liquid wastes overboard (e.g., treated deck
drainage and sumps). Other waste such as sewage, solid waste or chemicals, solvents, and oils and greases from
equipment, vessels, or facilities would be stored and properly disposed of on land or incinerated offshore.
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Vineyard Wind expects substantially less vessel use during routine operations/maintenance than during
construction. Vessel use would consist of scheduled inspection and maintenance activities (an example schedule
is provided in COP Volume I, Figure 4.3-1; Epsilon 2020a), with corrective maintenance as needed. Vineyard
Wind would maintain each wind facility component annually, resulting in 401 to 887 round trips per year, or an
average of 1 to 3 vessel trips per day (COP Volume I, Table 4.3-2; Epsilon 2020a). The proposed Project would
require all vessels to comply with regulatory requirements related to the prevention and control of discharges, the
prevention and control of accidental spills, and the prevention and control of nonindigenous species. All vessels
would need to comply with the USCG ballast water management requirements outlined in 33 CFR Part 151
(including Subpart D, which specifically addresses Ballast Water Management for Control of Nonindigenous
Species in Waters of the United States) and 46 CFR Part 162. Furthermore, the proposed Project’s vessels would
need to meet USCG bilge water regulations outlined in 33 CFR Part 151. The bilge water from the proposed
Project would either be retained onboard vessels in a holding tank and discharged to an onshore reception facility
or treated onboard with an oily water separator, after which the treated water could be discharged overboard. In
addition, bilge water would not be allowed to be discharged into the sea unless the oil content of the bilge water
without dilution is less than 15 parts per million. For vessels operating within 3 nautical miles from shore, bilge
water regulations under the USEPA’s National Pollutant Discharge Elimination System program apply to any
vessel of the proposed Project’s vessels that are covered by a Vessel General Permit (those that are 79 feet

[24 meters] or greater in length). Bilge discharges within 3 nautical miles from shore are subject to the rules in
Section 2.2.2 of Vessel General Permit and must occur in compliance with 40 CFR Part 110, 40 CFR Part 116,
40 CFR Part 117, and 33 CFR 8§ 151.10. Vineyard Wind has submitted chemical waste management plans to
BOEM for approval, described in COP Section 4.2 (Volume I; Epsilon 2020a) and COP Appendices I-A and I-B
(Volume I; Epsilon 2020a). With appropriate self-imposed measures in place by Vineyard Wind (COP

Volume 111, Section 5.2.2.1.6; Epsilon 2020b) and anticipating that vessels would comply with the discharge
measures described above, the temporary impact of routine vessel discharge is expected to be minor.

The WTGs and ESPs are self-contained and do not generate discharges under normal operating conditions.
Except in the event of a spill related to an allision or other unexpected or low-probability event, impacts on water
quality from discharges from the WTGs or ESPs during operation would be temporary and negligible. During
decommissioning, Vineyard Wind would drain all fluid chemicals from the WTGs and ESPs, and dismantle and
remove them. BOEM anticipates decommissioning to have minor temporary impacts on water quality, with a
return to baseline conditions.

Overall, the impacts on water quality from Alternative A alone would be short-term and minor during
construction and, to a lesser degree, during decommissioning. During operations, the number of vessels in use
would decrease even more, resulting in negligible impacts.

Impacts on water quality from Alternative A due to discharges would be additive with the impact(s) of any and all
discharges, including those of offshore wind activities, that occur within the water quality geographic analysis
area during the same timeframe. Vessel traffic (e.g., fisheries use, recreational use, shipping activities, military
uses) in the region would overlap with vessel routes and port cities expected to be used for the Proposed Action
and vessel traffic would increase under the Proposed Action. Discharge events would mostly be staggered over
time and localized, and all vessels would be required to comply with regulatory requirements related to prevention
and control of discharges, accidental spills, and nonindigenous species administered by the USEPA, USACE,
USCG, and BSEE. Therefore, in context of reasonably foreseeable environmental trends, BOEM expects that the
combined discharge impacts on water quality from ongoing and planned actions, including Alternative A, would
likely be short-term, localized, and minor, primarily during construction and to a lesser extent during
decommissioning. During operations, discharge impacts on water quality in context of reasonably foreseeable
environmental trends, from ongoing and planned actions, including Alternative A, would likely be localized,
short-term, and negligible.

Land disturbance: Construction and installation of onshore components would include installation of one or
more concrete transition vaults at the selected landfall site, installation of a single buried concrete duct bank
through which the onshore export cables would run, and construction of the substation. Ground disturbance
associated with these activities could lead to unvegetated or otherwise unstable soils. Precipitation events could
potentially mobilize the soils into nearby surface waters, leading to potential erosion and sedimentation effects
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and subsequent increased turbidity. Vineyard Wind would implement erosion and sedimentation controls during
the construction period. Construction of the substation onshore would lead to an increased potential for water
quality impacts resulting from accidental fuel spills or sedimentation in waterbodies. The incremental increases in
land disturbance from the Proposed Action would be small and mitigation measures, such as the use of a Spill
Prevention, Control, and Countermeasure Plan, would be implemented. As such, impacts from Alternative A
alone on water quality from land disturbance would be negligible to minor.

In context of reasonably foreseeable environmental trends, combined land disturbance impacts on water quality
from ongoing and planned actions, including Alternative A, would likely be localized, short-term, and minor due
to the low likelihood that construction on onshore components would overlap in time or space, and the minimal
amount of expected erosion into nearby waterbodies.

In summary, activities associated with construction and installation, operations and maintenance, and
decommissioning in the WDA and OECC would impact water quality to varying degrees. Impacts associated with
Proposed Action activities would be specific to the scope and location of said activity. Large scopes (i.e., large
projects, large volume spills) would result in greater impacts than small scopes and certain locations may be more
sensitive than others to various activities. BOEM anticipates the impacts resulting from Alternative A alone
would range from negligible to moderate. Impacts from routine activities, including sediment resuspension during
construction and decommissioning, both from regular cable laying and from prelaying dredging, vessel
discharges, sediment contamination, discharges from the WTGs or ESPs during operation, sediment plumes due
to scour, and erosion and sedimentation from onshore construction, would be negligible to minor. Impacts from
non-routine activities, such as accidental releases, would be minor from small spills, while a larger spill, although
unlikely to occur, could have minor to moderate impacts. The impacts associated with Alternative A alone are
likely to be temporary and/or small in proportion to the size of the Atlantic Ocean. The impact conclusions for
ongoing and future non-offshore wind activities are presented in Section A.8.2.1.2. Vineyard Wind may elect to
pursue a course of action within the PDE that would cause less impact than the maximum-case scenario evaluated
above, but doing so would not likely result in different impact ratings than those described above.

While the significance level of impacts would remain the same, BOEM could further reduce impacts with the
following mitigation measures conditioned as part of the COP approval (Appendix D): BMPs to minimize
sediment suspension during pile driving, cable installation, scour protection installation, and offshore facility
removal.

In context of reasonably foreseeable environmental trends, combined impacts from individual IPFs on water
quality resulting from ongoing and planned actions, including Alternative A, would likely range from negligible
to moderate. Considering all the IPFs together, BOEM anticipates that these impacts from ongoing and planned
actions, including Alternative A, would be minor. The main drivers for this impact rating are the short-term,
localized effects from increased turbidity and sedimentation due to anchoring and cable emplacement during
construction, and alteration of water currents and increased sedimentation during operations due to the presence of
structures. BOEM has considered the possibility of a moderate impact resulting from accidental releases; this
level of impact could occur if there was a large-volume, catastrophic, release. While it is an impact that should be
considered, it is unlikely to occur. Alternative A would contribute to the overall impact rating primarily through
the increased turbidity and sedimentation due to anchoring and cable emplacement during construction, and
alteration of water currents and increased sedimentation during operation due to the presence of structures. Thus,
the overall impacts on water quality would qualify as minor because adverse and measurable impact is
anticipated, but the impact would be small and the resource would recover completely without remedial or
mitigating action. Alternative A would contribute to, but does not change, this overall impact rating, primarily
through the short-term and localized nature of the impacts.

A.8.2.3. Consequences of Alternatives C, D1, D2, E, and F

Alternative C would exclude six of the northernmost WTG locations and relocate them in the southern portion of
the WDA primarily for the purpose of reducing visual impacts and minimizing conflicts with commercial fishing
boats. Alternative D1 increases the spacing between WTGs in the WDA to 1 nautical mile to reduce potential
conflicts with ocean uses. Alternative D2 would align WTGs in an east-west orientation with 1-nautical-mile
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spacing between all turbines to allow greater spacing between WTG rows, which would facilitate the established
practice of mobile and fixed-gear fishing vessels. New geotechnical and/or engineering surveys necessary to
determine the new WTG placements would temporarily affect water quality, which would cease after completion.
Except in the event of a spill, the impact of vessel use for the additional surveys would be negligible due to the
short duration and mitigation measures in place. Alternative E would allow no more than 84 WTGs. Alternative F
analyzes a vessel transit lane through the WDA, in which no surface occupancy would occur. BOEM assumes for
the purposes of this analysis that the northern transit lane through the Vineyard Wind lease area (OCS-A 0501)
would continue to the southeast through lease areas OCS-A 0520 and OCS-A 0521 and northwest through lease
area OCS-A 0500. The WTGs that would have been located within the transit lane would not be eliminated from
Alternative A; instead, the displaced WTGs would be shifted to locations south within the lease area. Under
Alternative F, the northern transit lane within the WDA could result in the relocation of 16 to 34 WTG
placements, an increased extent of inter-array cables, and a 12 to 61 percent increase in the size of the WDA,
depending on whether the Alternative A or Alternative D2 layout is used in combination with Alternative F, and
how wide the transit lane is. To accommodate 100 WTGs under Alternative F, the length of inter-array cabling
would need to exceed the maximum design parameter in the COP PDE of 171 miles (275 kilometers) due to the
need to traverse a 2- or 4-nautical-mile transit lane.

All other design parameters and potential variability in design would be the same as under Alternative A. This
assessment analyzes the maximum-case scenario; any potential variances in the proposed-Project build-out as
defined in the PDE (i.e., numbers and spacing of WTGs and ESPs, length of inter-array cable) or construction
activities would result in similar or lower impacts than described below. For example, if Vineyard Wind were to
use fewer, larger WTGs and less total length of cable, impacts resulting from the installation and operation of
these elements would be less than the maximum described in this analysis.

Once the WTG and inter-array cable locations are determined, Alternative C would be identical to Alternative A
and result in minor impacts on water quality. Alternatives D1 and D2 would require additional surveys prior to
construction, which may result in a small, temporary increase in vessel use unaccounted for in Alternative A.
Upon completion of the surveys, Alternatives D1 and D2 would be the same as Alternative A. Adjusting the
spacing between WTGs for Alternatives D1 and D2 to achieve wider spacing between WTGs would reduce the
likelihood of collisions and allisions within the WDA, minimizing the potential for spills. Accordingly, the
impacts for Alternatives D1 and D2 alone from accidental releases are anticipated to be lower than the predicted
impacts from Alternative A alone. However, the impacts of a spill would be the same. Therefore, impacts on
water quality from Alternatives D1 and D2 alone would be minor. The impacts from Alternative E on water
quality would be less than Alternative A, as the reduction in WTGs would reduce the amount of seafloor
disturbance, reduce the likelihood of an allision, reduce the amount of chemicals and oils stored offshore, and
result in fewer annual maintenance transfers. Therefore, impacts on water quality from Alterative E alone would
be minor. The impacts of Alternative F alone on water quality would be slightly less than Alternative A because
the transit lanes would reduce potential impacts from accidental releases related to collisions or allisions. As a
result, Alternative F would have negligible to minor impacts on water quality.

Alternatives C, D1, D2, E, and F would not result in additional impacts on onshore water resources, such as
wetlands or other special aquatic sites and waterbodies, with regard to the proposed substation site similar to
Alternative A. Therefore, the impacts of these alternatives on water quality would be the same as, or less than,
those of Alternative A.

In context of reasonably foreseeable environmental trends, the combined impacts from individual IPFs on water
quality from ongoing and planned actions, including Alternatives C, D1, D2, E, and F, would be very similar to
those of Alternative A, as discussed in the preceding paragraphs, with individual IPFs leading to impacts ranging
from negligible to moderate; however, there could be an increase in suspended sediment concentration and
turbidity under Alternative F as a result of the WTGs shifting farther south, which would require more inter-array
cabling to span a 2- or 4-nautical-mile transit lane. The overall impacts in the context of reasonably foreseeable
environmental trends from ongoing and planned actions, including Alternatives C, D1, D2, and E, would likely be
the same as under Alternative A—minor. This impact rating is driven mostly by short-term, localized effects
from increased turbidity and sedimentation due to anchoring and cable emplacement during construction, and
alteration of water currents and increased sedimentation during operations due to the presence of structures.
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A.8.2.4. Comparison of Alternatives

As discussed, the impacts associated with Alternative A alone do not change substantially under Alternatives C
through F. Although the amount of impacts from cabling varies slightly among alternatives, the overall level of
impacts would be similar for Alternatives A, C, D1, D2, E, and F for routine activities (negligible to minor).
Ultimately, the same construction, operations and maintenance, and decommissioning activities would still occur,
albeit at a reduced scale in some cases. Alternative E would reduce impacts related to the number of WTGs by
approximately 16 percent compared to the maximum-case scenario under any other action alternative; however, it
is important to note that not all impacts are related to the number of WTGs, thus the total impact would be
reduced by less than 16 percent. The impacts of Alternative F alone on water quality would be slightly less than
Alternative A because the transit lanes would reduce potential impacts from accidental releases related to
collisions or allisions.

BOEM has considered Alternatives C, D1, D2, E, and F in an attempt to reduce visual impacts, and minimize
conflicts with commercial fishing boats and other ocean uses. However, none of these alternatives would result in
impacts on water quality that would be significant in relation to regional water quality.

In context of reasonably foreseeable environmental trends, combined impacts on water quality from ongoing and
planned actions under any action alternative would likely be similar because the majority of the impacts result
from ongoing activities and environmental trends and other future offshore wind projects. However, the
differences in impacts from each alternative alone should still be considered alongside the impacts of other
factors. Therefore, the impacts on water quality would be slightly lower under Alternative E than under the
maximum-case scenario in any other action alternative, although under any alternative, the level of impacts from
individual IPFs would range from negligible to moderate and the overall impacts would be minor.

A.8.2.5. Summary of Impacts of the Preferred Alternative

The Preferred Alternative would be a combination of Alternatives C, D2, and E with mitigation measures In
Appendix D. Overall, the Preferred Alternative would reduce impacts from construction and installation of
offshore Project components compared to Alternative A due to the use of fewer WTGs and less inter-array cable
required to connect them. New geotechnical and/or engineering surveys necessary to determine the new WTG
placements under the Preferred Alternative would temporarily affect water quality, which would cease after
completion. Except in the event of a spill, the impact of vessel use for the additional surveys would be negligible
due to the short duration and mitigation measures in place.

While the significance level of impacts would remain the same as Alternative A, the Preferred Alternative would
mitigate potential impacts on water quality by requiring that Vineyard Wind use HDD at the landfall transition
site, and BMPs during pile driving cable installation, scour protection installation, HDD operations, and offshore
facility removal to minimize sediment suspension (Appendix D).

Impacts on water quality under the Preferred Alternative would be the same as or less than Alternative A:
negligible from accidental releases of trash and debris and port expansion; negligible to minor due to anchoring,
the presence of structures, and routine vessel discharges; minor due onshore erosion and sedimentation, and
onshore construction; and minor to moderate from new cable emplacement/maintenance. Operations and
maintenance activities would be the same as or reduced from Alternative A. There is no indication that larger
WTGs require more maintenance (and therefore greater vessel use) than the smaller WTGs, so the primary
variable is that there are fewer WTGs and less cable to maintain. There would also be reduced potential for
sediment plume formation due to scour. Using fewer WTGs would also reduce the total volume of fluid chemicals
present in the WDA and OECC. The types and quantities of chemical products used in the WTGs were assessed
for Alternative A using the maximum volumes (COP Volume I, Table 4.2-3; Epsilon 2020a). The reduction in
WTGs also would also reduce the likelihood of an allision and a resulting chemical spill. Additionally, fewer
WTGs would result in fewer annual maintenance transfers, and less opportunity for a maintenance-related spill.
The risk posed by spills under the Preferred Alternative would be the same as or less than Alternative A:
negligible for small-scale spills and moderate for low-probability, large-scale spills. Therefore, the overall
impacts on water quality from the Preferred Alternative would be the same as, or less than, the predicted impacts
from Alternative A: minor, localized short-term impacts and minor long-term impacts on water quality from
routine activities of the Preferred Alternative.
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Table A.8.2-1: Summary of Activities and the Associated Impact-Producing Factors for Water Quality

Baseline Conditions: Impacts on water quality in waters of the geographic analysis area for water quality within the Northeastern Atlantic include terrestrial runoff, terrestrial point source discharges, and atmospheric deposition. Additional activities that
impact the water quality condition include urbanization; forestry practices; municipal waste discharges; agriculture; marine vessel traffic-related discharges; wastewater; persistent contaminants and marine debris; dredging and marine disposal; bridge
and coastal road construction; commercial fishing; recreation and tourism; harbor, port, and terminal operations; military and NASA operations; renewable energy development; natural events; and climate change.

Water temperature, salinity, DO, pH, chlorophyll a, turbidity, and nutrient levels are the key parameters characterizing ocean water quality, and contribute to the latter’s ability to support and maintain a healthy ecosystem. Some of these parameters are
accepted proxies for ecosystem health (e.g., DO, nutrient levels), while others delineate coastal habitats from marine habitats (e.g., temperature, salinity). Northeastern coastal waters are experiencing a long-term warming trend; average temperatures
from 1980 to 2005 are 0.5 to 1.3°C warmer than average temperatures from 1890 to 1905. Increased coastal development on Cape Cod is causing increased nutrient pollution in communities, approximately 80 percent of which is due to groundwater
contamination by septic systems. Both development and increased boat traffic contribute to other contaminant levels.

Associated IPFs:

Ongoing Activities

Future Non-Offshore Wind

Future Offshore Wind-related

Vineyard Wind 1 Project-related

Conclusion

Fuel/fluids/hazmat

disposal, fisheries use, marine transportation,
military use, survey activities, and submarine
cable, lines, and pipeline laying activities.
According to the DOE, 31,000 barrels

(4.9 million liters) of petroleum are spilled into
U.S. waters from vessels and pipelines in a
typical year. Approximately 40.5 million barrels
(6.4 billion liters) of oil were lost as a result of
tanker incidents from 1970 to 2009, according
to International Tanker Owners Pollution
Federation Limited, which collects data on oil
spills from tankers and other sources. From
1990 to 1999, the average annual input to the
coastal Northeast was 220,000 barrels of
petroleum and into the offshore was <70,000
barrels. Impacts on water quality would be
expected to be brief and localized from
accidental releases.

consumption will likely continue
on a similar trend. Impacts are
unlikely to affect water quality.

built out, there is a low risk of leak from any of the
approximately 364 WTGs and 9 ESPs. Each WTG
would contain approximately 1,717 gallons

(6,500 liters) of transformer oil, approximately

2,113 gallons (8,000 liters) of general oil (for
hydraulics and gearboxes), and approximately

423 gallons (1,601 liters) of coolants. Each ESP would
contain up to approximately 123,559 gallons

(467,720 liters) of oil and lubricants and approximately
46 gallons (174 liters) of coolants. The total quantity of
diesel fuel for all WTGs and ESPs within the water
quality geographic analysis area would be
approximately 313,617 gallons (1.2 million liters).
Total fuel/fluids/hazmat on Atlantic offshore wind
facilities would be approximately 2,398,190 gallons
(9.1 million liters). WTGs and ESPs would be
equipped with secondary containment sized according
to the largest oil chamber. The use of heavy equipment
onshore could result in potential spills during use or
refueling activities. Onshore construction and
installation activities and associated equipment would
involve fuel and lubricating and hydraulic oils. The
risk of any type of accidental release would be
increased primarily during construction, but also
during operations and decommissioning of offshore
wind facilities. The impact of accidental releases is
anticipated to be short-term, localized, and result in
little change to water quality.

diesel fuel, and coolant per turbine

(504,600 gallons [1.9 million liters] total), and a
maximum of 129,301 gallons (489,458 liters)
for 800 MW ESP storage (Volume I; Epsilon
2020a). Modeling near the Proposed Action
indicates a low risk of a spill from any structure,
and the most likely type of spill (i.e., non-
routine event) to occur during the life of the
Proposed Action is 90 to 440 gallons (341 to
1,666 liters), which would have brief, localized
impacts on water quality. Small releases would
have minor impacts, while a larger spill,
although unlikely to occur, could have minor to
moderate impacts.

Sub-IPFs Activities Intensity/Extent Activities Intensity/Extent Activities Intensity/Extent
Accidental Accidental releases of fuels and fluids occur Future accidental releases from  |Using the assumptions in Table A-4, if all leased areas |The Proposed Action would have a maximum of | The impacts on water quality from this sub-IPF under the Proposed
releases: during vessel usage for dredged material ocean |offshore vessel usage, spills, and |within the water quality geographic analysis area are 5,046 gallons (19,101 liters) of oils, lubricants, [Action could include potential accidental releases of fuels and

fluids primarily during construction, but also throughout
operations. Small releases would have minor impacts, while a
larger spill, although unlikely to occur, could have minor to
moderate impacts. The impacts from ongoing activities and future
non-offshore wind activities would be of a similar nature, but a
greater spatial and temporal extent. Future offshore wind activities
excluding the Proposed Action would likely be of a similar nature,
spatial, and temporal extent. In context of reasonably foreseeable
environmental trends, combined impacts on water quality from
ongoing and planned actions through this sub-IPF, including
Alternative A, would likely be localized and short-term, resulting
in minor impacts on water quality, primarily during construction,
but also during operation and decommissioning to a lesser degree.
In the unlikely event an allision or collision involving Project
vessels or components resulted in a large spill, impacts on water
quality would be short-term to long-term and minor to moderate
depending on the type and volume of material released and the
specific conditions (e.g., depth, currents, weather conditions) at the
location of the spill.

Accidental
releases: Trash and
debris

Trash and debris may be accidentally
discharged through fisheries use, dredged
material ocean disposal, marine minerals
extraction, marine transportation, navigation
and traffic, survey activities, and cables, lines,
and pipeline laying. Accidental releases of trash
and debris are expected to be low probability
events. BOEM assumes operator compliance
with federal and international requirements for
management of shipboard trash; such events
also have a relatively limited spatial impact.

As population and vessel traffic
increase gradually over the next
30 years, accidental release of
trash and debris may increase.
However, there does not appear
to be evidence that the volumes
and extents anticipated would
have any effect on water quality.

Trash and debris may be released by vessels during
construction, operations, and decommissioning. An
accidental release would be a low probability event in
the vicinity of project areas, likely resulting in little
change to water quality.

The Proposed Action could result in release of
trash and debris by vessels during construction,
operations, and decommissioning. BOEM
assumes all vessels would comply with laws and
regulations to minimize releases. In the event of
a release, it would be an accidental, localized
event in the vicinity of the Proposed Action
activities, likely resulting in little change to
water quality; therefore, the impacts would be
negligible.

Trash and debris may be accidentally discharged as a result of the
Proposed Action from vessels supporting the construction,
operation, and decommissioning of offshore wind projects.
Accidental releases of trash and debris are expected to be low
probability events and therefore negligible impacts. BOEM
assumes operator compliance with federal and international
requirements for management of shipboard trash; such events also
have a relatively limited spatial impact. In context of reasonably
foreseeable environmental trends, the combined impacts on water
quality from ongoing and planned actions through this sub-IPF,
including Alternative A, would likely be localized, short-term, and
negligible.
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Associated IPFs: Ongoing Activities

Future Non-Offshore Wind

Future Offshore Wind-related

Vineyard Wind 1 Project-related

Conclusion

emplacement/
maintenance

45 and 71 mg/L can occur in Nantucket Sound
under natural tidal conditions and increase

Survey activities and new cable and pipeline
laying activities disturb bottom sediments and
cause temporary increases in suspended
sediment; these disturbances would be short-
term and either be limited to the emplacement
corridor or localized.

during storms, trawling, and vessel propulsion.

continue to occur infrequently
over the next 30 years due to
survey activities, and submarine
cable, lines, and pipeline laying
activities. Future new cables,
perhaps connecting Martha’s
Vineyard and/or Nantucket to the
mainland, would occasionally
disturb the seafloor and cause
short-term increases in turbidity
and minor alterations in localized
currents resulting in local short-
term impacts. The FCC has two
pending submarine
telecommunication cable
applications in the North Atlantic.
If the cable routes enter the water
quality geographic analysis area,
short-term disturbance in the
form of increased suspended
sediment and turbidity would be
expected.

proposed Project, the duration and range of impacts
would be limited and the water quality would recover
following the disturbance. Under the assumptions in
Table A-4, there would be 1,015 acres (4.1 km?) of
impact for offshore cable installation and 875 acres
(3.5 km?) of impact for inter-array cable installation.
Impacts would occur during construction and would
involve a temporary and localized increase in sediment
suspension and turbidity for up to 12 hours at a time.

Sub-IPFs Activities Intensity/Extent Activities Intensity/Extent Activities Intensity/Extent
Anchoring Impacts from anchoring occur due to ongoing  [Impacts from anchoring may Under the assumptions in Table A-4, there would be  |There would be increased vessel anchoring over | The impacts on water quality from this IPF under the Proposed
military use and survey, commercial, and occur semi-regularly over the increased anchoring during the construction and 4 acres (0.02 km?) during survey activities and |Action could include increased turbidity levels primarily during
recreational activities. next 30 years due to offshore installation of offshore components and survey during the construction, installation, construction, but also throughout operations. Impacts on water
military operations or survey activities. In total, BOEM estimates approximately maintenance, and decommissioning of offshore |quality from anchoring would be localized, short-term, and minor
activities. These impacts would |86 acres (0.3 km?) of seabed would be disturbed by components (up to 100 WTGs and 2 ESPs) of  |during construction and decommissioning. Anchoring during
include increased seabed anchoring associated with offshore wind activities. In |the Proposed Action. During construction of the |operation would decrease due to fewer vessels required during
disturbance resulting in increased |addition, there would be increased anchoring/mooring |Proposed Action, an average of 25 and a operation, resulting in negligible impacts. The impacts from
turbidity levels. All impacts from met towers or buoys associated with reasonably |maximum of 46 vessels may be present in the  |ongoing activities and future non-offshore wind activities would be
would be localized, short-term,  |foreseeable offshore wind projects. Impacts would Project area leading to increased turbidity of a similar nature, but of a greater spatial and temporal extent.
and temporary. include increased seabed disturbance resulting in impacts from anchoring. All impacts, including |Future offshore wind activities excluding the Proposed Action
increased turbidity levels. All impacts would be short- |increased turbidity and alteration of water would likely be of a similar nature, spatial, and temporal extent. In
term and localized, occurring primarily during quality, would be short-term and local, with context of reasonably foreseeable environmental trends, the
construction, but also during operations and minor impacts during construction and combined impacts on water quality from ongoing and planned
decommissioning. negligible during operations. actions through this IPF, including Alternative A, would likely be
localized, short-term, and negligible to minor.
New cable Suspended sediment concentrations between Suspension of sediments may Assuming similar installation procedures as the The Proposed Action submarine cable The impacts on water quality from this IPF under the Proposed

installation would mostly be done by jet or
mechanical plow. The modeled resultant plume
specific to cable installation is predicted to stay
in the lower portion of the water column
(bottom 9.8 feet). The portion of the plume that
exceeds 10 mg/L typically would extend

656 feet from the route centerline, but could
extend up to 1.2 miles. Modeling also showed
that sediment concentrations greater than

10 mg/L from pre-cable installation dredging
could extend up to 10 miles (16 kilometers)
from the route centerline and spread through the
entire water column. These plumes typically
settled within 3 hours, but could persist in small
areas (15 acres [60,702.8 m?] or less) for up to
6 to 12 hours (Table 4.2-3, COP Volume I;
Epsilon 2020a). Dredged material disposal
could cause concentrations greater than

1,000 mg/L for a duration of less than 2 hours
and a distance of approximately 3 miles

(5 kilometers). A predicted maximum of

3.8 miles (6.1 kilometers) of dredging may
occur in the OECC (Table 1-5 in Epsilon
2018c). The footprint of potential impacts on
water quality from cable installation would be
less by using jetting rather than mechanical
dredging, due to the amount of material that
would be dredged and subsequently placed or
disposed of elsewhere (COP Volume III,
Section 5.2; Epsilon 2020b). Although turbidity
is likely to be high in the affected areas, the
sediment would not impact water quality once it
has settled. The impacts on water quality from
this IPF under the Proposed Action could
include accidental suspension of sediments for
up to 12 hours at a time throughout
construction. However, as there are multiple
methods that may be used for new cable

Action could include accidental suspension of sediments for up to
6 hours at a time throughout construction. The impacts would be
short-term and minor. The impacts from ongoing activities and
future non-offshore wind activities would be of a similar nature,
but of a greater spatial and temporal extent. Future offshore wind
activities excluding the Proposed Action would likely be of a
similar nature, spatial, and temporal extent; if construction
activities were occurring concurrently at two areas, these
concentrations are unlikely to be exceeded. In context of
reasonably foreseeable environmental trends, the combined impacts
on water quality from ongoing and planned actions through this
IPF, including Alternative A, would likely be short-term and
minor to moderate during construction. These impacts would not
occur during operation or decommissioning.
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Associated IPFs:
Sub-I1PFs

Ongoing Activities

Future Non-Offshore Wind
Activities Intensity/Extent

Future Offshore Wind-related
Activities Intensity/Extent

Vineyard Wind 1 Project-related
Activities Intensity/Extent

Conclusion

emplacement and maintenance, it is difficult to
precisely model the sediment plumes that would
be caused by these activities and the plumes’
resultant impacts on water quality. Based on the
parameters used for this modeling effort, the
impacts would be short-term and minor.

Port utilization:
Expansion

Between 1992 and 2012, global shipping traffic
increased fourfold (Tournadre 2014). The U.S.
OCS is no exception to this trend, and growth is
expected to continue as human population
increases. In addition, the general trend along
the coastal region from Virginia to Maine is that
port activity will increase modestly. The ability
of ports to receive the increase in larger ships
will require port modifications, which, along
with additional vessel traffic, could have
impacts on water quality through increases in
suspended sediments and the potential for
accidental discharges. The increased sediment
suspension could be long-term depending on the
vessel traffic increase. However, the existing
suspended sediment concentrations in
Nantucket Sound are already 45 to 71 mg/L;
therefore, impacts from vessel traffic are likely
to be masked by the natural variability. Certain
types of vessel traffic have increased recently
(e.g., ferry use and cruise industry) and may
continue to increase in the foreseeable future.

The general trend along the
coastal region from Virginia to
Maine is that port activity will
increase modestly over the next
30 years. Port modifications and
channel deepening activities are
being undertaken to
accommodate the increase in
vessel traffic and deeper draft
vessels that transit the Panama
Canal Locks. The additional
traffic and larger vessels could
have impacts on water quality
through increases in suspended
sediments and the potential for
accidental discharges. However,
the existing suspended sediment
concentrations in Nantucket
Sound are already 45 to 71 mg/L,
so impacts from vessel traffic are
likely to be masked by the natural
variability. Certain types of
vessel traffic have increased
recently (e.g., ferry use and cruise
industry) and may continue to
increase in the foreseeable future.

Increases in port utilization due to other offshore wind
energy projects would lead to an increased potential

for an accidental spill and the release of trash and

debris. This increase in vessel traffic would be at its
peak during construction activities and would decrease
during operations, but would increase again during

decommissioning. In addition, any related port

expansion and construction activities related to the

additional offshore wind projects would add to

increased sediment suspension and turbidity in coastal

waters.

The Proposed Action could result in increased
port use during construction and
decommissioning, which could affect water
quality near ports. The Proposed Action would
not result in any port expansion and therefore
would not result in any additional effects on
water quality near ports from port expansion.
The impacts on water quality from this IPF
under the Proposed Action could include
accidental fuel spills or sedimentation during
use of the ports in Vineyard Haven, New
Bedford, Montaup, Brayton Point, and
Davisville. Impacts would primarily occur
during construction and decommissioning and
would be negligible.

As previously stated, the impacts on water quality from this IPF
under the Proposed Action could include accidental fuel spills or
sedimentation during the increased use of the ports in Vineyard
Haven, New Bedford, Montaup, Brayton Point, and Davisville.
Impacts would primarily occur during construction and
decommissioning and would be negligible. The impacts from
ongoing activities and future non-offshore wind activities would be
of a similar nature, but of a greater spatial and temporal extent.
Future offshore wind activities excluding the Proposed Action are
expected to cause impacts through this sub-IPF on water quality
that are less than noticeable. In context of reasonably foreseeable
environmental trends, the combined impacts on water quality from
ongoing and planned actions through this IPF, including
Alternative A, would likely be localized, short-term, and
negligible.
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Associated IPFs:

Ongoing Activities

Future Non-Offshore Wind

Future Offshore Wind-related

Vineyard Wind 1 Project-related

Conclusion

nutrients, chemicals, and sediments to the water.
There are regulatory requirements related to
prevention and control of discharges, the
prevention and control of accidental spills, and
the prevention and control of nonindigenous
species.

Cape Cod is causing increased
nutrient pollution in
communities, approximately 80%
of which is due to groundwater
contamination by septic systems.
In addition, ocean disposal
activity in the North and Mid-
Atlantic is expected to gradually
decrease or remain stable.
Impacts of ocean disposal on
water quality are minimized
because USEPA has established
dredge spoil criteria and regulates
the disposal permits issued by
USACE.

The impact on water quality from
sediment suspension during
future activities would be short-
term and localized.

potential for discharges from vessels during
construction, operations, and decommissioning. Short-
term and localized turbidity increases due to bottom
disturbance would occur during structure placement.
Offshore permitted discharges would include
uncontaminated bilge water and treated liquid wastes.
There would be an increase in these wastes,
particularly during construction and decommissioning,
but the disposal periods would be staggered over time
and localized.

Sub-IPFs Activities Intensity/Extent Activities Intensity/Extent Activities Intensity/Extent
Presence of The installation of onshore and offshore Impacts associated with the Using the assumptions in Table A-4, if all lease areas |The impacts on water quality from this IPF The impacts on water quality from this IPF under the Proposed
structures structures leads to alteration of local water presence of structures includes  |within the water quality geographic analysis area are  |under the Proposed Action could include Action could include alteration of local water currents during the
currents. These disturbances would be local but, |temporary sediment disturbance |built out, there would be approximately 475 structures |alteration of local water currents during the life |life of the Project. Vineyard Wind would not expect significant
depending on the hydrologic conditions, have  |during maintenance. This (WTGs and ESPs). Future offshore wind activities of the Project. The Proposed Action would scour even without scour protection due to the low current speeds
the potential to impact water quality through the |sediment suspension would lead |would result in 317 acres (1.3 km?) of impact from contribute 53 acres (0.21 km?) of impact for and minimal seabed mobility in the WDA (COP Volume II-A,
formation of sediment plumes. to short-term and localized installation of foundations and scour protection and foundation and scour protection installation and |Section 3.2.2; Epsilon 2018a). The impacts on water quality would
impacts. 537 acres (2.2 km?) of impact from hard protection for |35 acres (0.14 km?) of impact for hard be long-term and minor during operations. The placement and
both the offshore export cables and inter-array cables |protection for offshore cables to those totals. removal of structures during construction and decommissioning,
within the water quality geographic analysis area. Vineyard Wind would not expect significant respectively, would result in temporary increases in turbidity, but
Scour potential would be dependent on current speeds |scour even without scour protection due to the  |would ultimately result in negligible impacts on water quality. The
and seabed mobility within the lease area (COP low current speeds and minimal seabed mobility |impacts from ongoing activities and future non-offshore wind
Volume Il1; Epsilon 2020b). The WTG and ESP in the WDA COP Volume II-A, Section 3.2.2; |activities would be of a similar nature, but of a greater spatial and
foundations would result in localized alterations of Epsilon 2018a). The impacts on water quality  [temporal extent. Future offshore wind activities excluding the
water currents, but the low current speeds in the would be long-term and minor during Proposed Action would likely be of a similar nature, spatial, and
Northeast lease areas and minimal seabed mobility operations. The placement and removal of temporal extent. In context of reasonably foreseeable
would result in minimal concern over scour. Measures |structures during construction and environmental trends, the combined impacts on water quality from
would be in place to minimize scour and therefore any |decommissioning, respectively, would result in {ongoing and planned actions through this IPF, including
sediment plumes would return to baseline conditions in|temporary increases in turbidity, but would Alternative A, would likely be constant over the lifespans of the
the area with minimal impact. ultimately result in negligible impacts on water |projects, localized and minor during operations. Placement and
quality. removal of the structures during construction and
decommissioning, respectively, would result in localized turbidity,
but would not affect water currents during the short timeframe of
activity, resulting in negligible impacts.
Discharges Discharges impact water quality by introducing |Increased coastal development on |Offshore wind projects would result in increased During construction of the Proposed Action, an |[The impacts on water quality from this sub-IPF under the Proposed

average of 25 and a maximum of 46 vessels
may be present in the WDA leading to potential
discharges of uncontaminated water and treated
liquid wastes. All vessels would be required to
comply with regulatory requirements related to
prevention and control of discharges, the
prevention and control of accidental spills, and
the prevention and control of nonindigenous
species. It is assumed that all vessels would
comply with USCG ballast water management
requirements and USCG bilge water regulations.
Impacts on water quality would be short-term
and minor during construction and, to a lesser
degree, during decommissioning. During
operations, the number of vessels in use would
decrease even more, resulting in negligible
impacts on water quality.

Action could include increased potential for discharges from
vessels during construction, operations, and decommissioning, and
increased turbidity levels due to bottom disturbance for structure
placement. Impacts on water quality would be short-term and
minor during construction and, to a lesser degree, during
decommissioning. During operations, the number of vessels in use
would decrease even more, resulting in negligible impacts on water
quality. The impacts from ongoing activities and future non-
offshore wind activities would be of a similar nature, but of a
greater spatial and temporal extent. Future offshore wind activities
excluding the Proposed Action would likely be of a similar nature,
spatial, and temporal extent. In context of reasonably foreseeable
environmental trends, the combined impacts on water quality from
ongoing and planned actions through this sub-IPF, including
Alternative A, would likely be localized, short-term, and minor,
primarily during construction and to a lesser extent during
decommissioning. During operation, combined impacts on water
quality in context of reasonably foreseeable environmental trends
from ongoing and planned actions would likely be localized, short-
term, and negligible.

Land disturbance:
Erosion and
sedimentation

Ground disturbance activities may lead to
unvegetated or otherwise unstable soils.
Precipitation events could potentially mobilize
the soils into nearby surface waters, leading to
potential erosion and sedimentation effects and
subsequent increased turbidity.

Ground disturbance associated
with construction and installation
of onshore components could

lead to unvegetated or unstable
soils. Precipitation events could
mobilize these soils leading to
erosion and sedimentation effects
and turbidity. Impacts from future
offshore wind through this IPF
would be staggered in time and

Erosion and sedimentation can occur from multiple
construction and decommissioning activities. The
staggered nature of construction activities would limit
the total erosion and sedimentation contribution to
water quality at any given time.

Additional sediment suspension could occur
during construction, outside those that are
authorized. The intensity and extent of the
effects are geographically constrained such that
they are unlikely to have an incremental impact
beyond an immediate project vicinity. With
staggered construction events, the overall
impact on water quality would be short-term,
localized, and minimal. The impacts on water
quality from this sub-IPF under the Proposed

The impacts on water quality from this sub-I1PF under the Proposed
Action could include increased potential for erosion and
sedimentation effects, and subsequently increased turbidity, due to
onshore ground disturbance activities that lead to unvegetated or
otherwise unstable soils that could be mobilized by precipitation
events. Impacts would be short-term and minor. These impacts
would occur periodically over the 3-year construction timeframe.
The impacts from ongoing activities and future non-offshore wind
activities would be of a similar nature, but of a greater spatial and
temporal extent. Future offshore wind activities excluding the

A-88



Vineyard Wind 1 Offshore Wind Energy Project—FEIS

Appendix A—Planned Action Offshore Wind Scenario and
Assessment of Resources with Minor Impacts

Associated IPFs:

Sub-1PFs Ongoing Activities

Future Non-Offshore Wind
Activities Intensity/Extent
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localized. The impacts would be
short-term and localized with an
increased likelihood of impacts
limited to onshore construction
periods.

Action could include increased potential for
erosion and sedimentation effects, and
subsequent increased turbidity due to onshore
ground disturbance activities that lead to
unvegetated or otherwise unstable soils that
could be mobilized by precipitation events.
Impacts would be short-term and minor.

Proposed Action are expected to cause impacts on water quality
through this sub-1PF that are less than noticeable. In context of
reasonably foreseeable environmental trends, the combined impacts
on water quality from ongoing and planned actions, including
Alternative A, through this sub-IPF would likely be short-term and
minor.

Land disturbance:
Onshore
construction

Onshore construction activities may lead to
unvegetated or otherwise unstable soils as well
as soil contamination due to leaks or spills from
construction equipment. Precipitation events
could potentially mobilize the soils into nearby
surface waters, leading to increased turbidity
and alteration of water quality.

The general trend along coastal
regions is that port activity will
increase modestly in the future.
This increase in activity includes
expansion needed to meet
commercial, industrial, and
recreational demand.
Modifications to cargo handling
equipment and conversion of
some undeveloped land to meet
port demand would be required to
receive the increase in larger
ships.

The construction and installation of onshore

components would lead to ground disturbance. This

could include onshore infrastructure and land use
requirements related to an increase in port activity

required to meet the demands of future offshore wind.

Ground disturbance and precipitation leads to
mobilization of soils into nearby waters leading to

erosion and sedimentation. Use of heavy equipment
onshore could lead to potential spills and result in the
inadvertent release of fluids from machinery. Erosion

and sedimentation controls should minimize these

impacts. The likelihood of these impacts is minimal
and localized. They would be focused in areas with
onshore construction and often areas where refueling
occurs, which would have adequate response abilities.

Ground disturbance associated with onshore
construction activities of the Proposed Action
could lead to unvegetated or otherwise unstable
soils. Precipitation events could potentially
mobilize the soils into nearby surface waters,
leading to potential erosion and sedimentation
effects and subsequent increased turbidity.
Vineyard Wind would implement erosion and
sedimentation controls during the construction
period, making these potential effects temporary
and localized. Impacts would be short-term and
minor.

The impacts on water quality from this sub-I1PF under the Proposed
Action could include increased turbidity and alteration of water
quality following precipitation events due to onshore construction
activities that lead to unvegetated or otherwise unstable soils and
soil contamination due to leaks or spills from construction
equipment. These impacts would occur periodically over the 3-year
construction timeframe. Impacts would be short-term and minor.
The impacts from ongoing activities and future non-offshore wind
activities would be of a similar nature, but of a greater spatial and
temporal extent. Future offshore wind activities excluding the
Proposed Action are expected to cause impacts on water quality
through this sub-IPF that are less than noticeable. In context of
reasonably foreseeable environmental trends, the combined impacts
on water quality from ongoing and planned actions, including
Alternative A, through this sub-IPF would likely be short-term and
minor.

°C = degrees Celsius; BOEM = Bureau of Ocean Energy Management; COP = Construction and Operations Plan; DO = dissolved oxygen; DOE = U.S. Department of Energy; ESP = electrical service platform; FCC = Federal Communications Commission; hazmat = hazardous materials; IPF = impact-
producing factors; km? = square kilometers; m? = square meters; met = meteorological; mg/L = milligrams per liter; NASA = National Aeronautics and Space Administration; OCS = Outer Continental Shelf; OECC = Offshore Export Cable Corridor; USACE = U.S. Army Corps of Engineers; USCG = U.S.
Coast Guard; USEPA = Environmental Protection Agency; WDA = Wind Development Area; WTG = wind turbine generator
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A.8.3. Birds

A.8.3.1. No Action Alternative and Affected Environment

This section discusses existing bird resources in the geographic analysis area for birds, as described in Table A-1
and shown on Figure A.7-16. Specifically, the geographic analysis area for birds includes the U.S. East Coast,
from Maine to Florida, to capture migratory species, and extends 100 miles (161 kilometers) offshore and

100 miles (161 kilometers) inland to capture the movement range for species in this group. Table A.8.3-1
describes baseline conditions and the impacts, based on IPFs assessed, of ongoing and future activities other than
offshore wind, which is discussed below.

This section addresses potential impacts on bird species that use inland, coastal, and offshore habitats, including
both resident bird species that use the proposed WDA during all (or portions of) the year and migrating bird
species with the potential to pass through the proposed Project area during fall and/or spring migration. Detailed
information regarding species potentially present can be found in the COP Volume I11, Sections 6.1, 6.2, and
Appendix 111-C (Epsilon 2020b). Given the differences in life history characteristics and habitat use between
offshore and inland/coastal bird species, the sections below provide a separate discussion of each group. This
section also discusses migratory birds as well as Bald and Golden Eagles. In addition, this section addresses
federally listed threatened and endangered species, but further information is provided in the Vineyard Wind 1
Offshore Wind Energy Project Biological Assessment (BA) prepared for the USFWS (BOEM 2020b).

Threatened and Endangered Species

Three species of birds are listed as threatened or endangered under the Endangered Species Act (ESA) and may
occur within the proposed Project area: Roseate Tern (Sterna dougallii), Piping Plover (Charadrius melodus), and
Rufa subspecies of Red Knot (Calidris canutus rufa) (BOEM 2012; USFWS 1996, 1998, 2014). A fourth species,
the Black-capped Petrel (Pterodroma hasitata), was proposed for listing as threatened by the USFWS on

October 9, 2018 (Threatened Species Status for the Black-capped Petrel with a Section 4(d) Rule, 83 Fed. Reg.
195 [October 9, 2018]). The Vineyard Wind 1 BA provides a detailed discussion of ESA listed species and
potential impacts on these species as a result of the proposed Project (BOEM 2020b). The document has also been
updated with new information relative to covered species, including the new occurrence of nesting roseate terns
on Muskeget Island, and Project design specifications since publication of the DEIS and SEIS. BOEM has
requested concurrence on its conclusions of the following: (1) that the impacts of the proposed activities are
expected to be discountable and insignificant, and thus may affect but are not likely to adversely affect Piping
Plovers, Roseate Terns, Rufa Red Knots, or northern long-eared bats (Myotis septentrionalis); (2) the
determination of no effect to Black-capped Petrel and American chaffseed (Schwalbea americana); and (3) that
no designated critical habitat for listed species would be adversely affected by the proposed Project activities. In a
letter dated October 16, 2020, the USFWS concurred with the findings presented in the 2020 BA (BOEM 2020b);
as such, no further consultation pursuant to Section 7 of the ESA is required at this time (USFWS 2020b).

Impacts from reasonably foreseeable offshore wind activities to ESA listed will be discussed in detail in
subsequent project-specific analysis documents. As is the case with the proposed Vineyard Wind 1 Project, each
proposed project will be required to address ESA listed species at the individual project scale and cumulatively.
Additionally, BOEM is currently working on a programmatic ESA consultation with the USFWS to address the
potential impacts of the anticipated development of Atlantic offshore wind energy facilities on ESA-listed species.

Bald and Golden Eagles

Bald Eagles (Haliaeetus leucocephalus), which are listed as threatened in Massachusetts, are federally protected
by the Bald and Golden Eagle Protection Act, 16 USC 8 668 et seq., as are Golden Eagles (Aquila chrysaetos).
Bald Eagles are year-round residents in Massachusetts and occur in a variety of terrestrial environments, typically
near water such as coastlines, rivers, and large lakes (BOEM 2012; USFWS 2011). Golden Eagles are rarely seen
in the Cape Cod area, but small numbers of individuals migrate through on occasion (eBird 2020). Bald and
Golden Eagles typically migrate over land, well inland of all proposed Project facilities (BOEM 2012). More
information is available in the COP Section 6.2.1.5.4 (Volume I1I; Epsilon 2020b). Bald and Golden Eagles are
not expected to occur within the WDA, but some potential exists for effects (displacement due to noise, habitat
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loss/modification, and injury/mortality due to contact with construction equipment) resulting from the
construction, operations and maintenance, and decommissioning of the onshore facilities.

Migratory Birds

Many bird species do not normally reside along the Atlantic coast of North America, but pass through during
spring and fall migrations. The Atlantic Flyway, which follows the Atlantic coast, is an important migratory route
for many bird species moving from breeding grounds in New England and eastern Canada to winter habitats in
North, Central, and South America. Bays, beaches, coastal forests, marshes, and wetlands provide important
stopover and foraging habitat for migrating birds (MMS 2007). Both the onshore and offshore facilities associated
with the Proposed Action are located within the Atlantic Flyway. Bird species using the flyway during spring and
fall migration have the potential to encounter proposed Project facilities. Despite the level of human development
and activity present, the mid-Atlantic Coast plays an important role in the ecology of many bird species. The
Atlantic Flyway is a major route for migratory birds, which are protected under the Migratory Bird Treaty Act of
1918 (MBTA). Chapter 4 of the Atlantic Final Programmatic Environmental Impact Statement (BOEM 2014a)
discusses the use of Atlantic Coast habitats by migratory birds. The official list of migratory birds protected under
the MBTA, and the international treaties that the MBTA implements, is found at 50 CFR § 10.13. The MBTA
makes it illegal to “take” migratory birds, their eggs, feathers, or nests. Under Section 3 of Executive Order
13186, BOEM and USFWS established a Memorandum of Understanding (MOU) on June 4, 2009, which
identifies specific areas in which cooperation between the agencies would substantially contribute to the
conservation and management of migratory birds and their habitats (MMS-USFWS 2009). The purpose of the
MOU is to strengthen migratory bird conservation through enhanced collaboration between the agencies (MOU
Section A). One of the underlying tenets identified in the MOU is to evaluate potential impacts to migratory birds
and design or implement measures to avoid, minimize, and mitigate such impacts as appropriate (MMS-USFWS
2009, Sections C, D, E(1), F(1-3, 5), G(6); BOEM undated).

BOEM funds scientific studies and partners with USFWS to better understand how migratory birds use the
Atlantic OCS and to refine the understanding of the risks from development to migratory species
(https://www.boem.gov/environment/environmental-studies/renewable-energy-research). BOEM uses information
from these studies, coordination with USFWS, and the scientific literature to avoid leasing areas with high
concentrations of migratory birds that are most vulnerable to offshore wind development. For example, BOEM’s
stakeholder engagement during the delineation of the Massachusetts WEA resulted in the exclusion of 14 OCS
blocks that overlapped with high value sea duck habitat (BOEM 2012).

BOEM worked with USFWS to develop standard operating conditions (SOCs) for commercial leases and as terms
and conditions of plan approval, and are intended to ensure that the potential for adverse impacts on birds is
minimized. The SOCs have been analyzed in recent EAs and consultations for lease issuance and site assessment
activities, and BOEM’s approval of the Coastal Virginia Offshore Wind Technology Advancement Project
(BOEM 2016¢). Some of the SOCs originated from Best Management Practices adopted in the Record of
Decision for the 2007 Programmatic Environmental Impact Statement for Alternative Energy Development and
Production and Alternate Use of Facilities on the Outer Continental Shelf (MMS 2007, Section 2.7). Finally,
BOEM and USFWS work with the lessees to develop post-construction plans aimed at monitoring the
effectiveness of measures considered necessary to minimize impacts to migratory birds with the flexibility to
consider the need for modifications or additions to the measures.

Regional Offshore and Inland Birds

Generally, bird species abundance and species diversity decrease as distance from shore increases (Petersen et al.
2006; Paton et al. 2010; Watts 2010). The Proposed Action is located 14.3 miles (23 kilometers) from shore in an
area that has been part of a detailed resource assessment, including a review of bird resources (BOEM 2012,
2015b); the Massachusetts Lease Areas exclude areas of important offshore sea duck habitat (BOEM 2012; White
and Veit 2020). As such, avian use of offshore habitats in the region is well documented and has been further
refined with site-specific surveys (Veit et al. 2015, 2016; Winship et al. 2018; White and Veit 2020). The most
likely species to occur within the offshore portions of the Proposed Action include 22 species of gulls and terns,
17 species of sea ducks, 9 species of shearwaters and petrels, 4 species of loons and grebes, and 3 species of
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gannets and cormorants. Additional species may also occur in lower numbers (BOEM 2012). COP Table 6.2-6
describes each bird species likely to occur offshore of Massachusetts (Volume I11; Epsilon 2020Db).

Inland and coastal bird species in this region have been catalogued in detail at the Massasoit National Wildlife
Refuge, 23 miles (37 kilometers) northeast of the onshore portions of the proposed Project area. At least 74 bird
species are known or suspected to occur here (COP Volume I11, Table 6.1-2; Epsilon 2020b). Many of these
species rely on undisturbed native habitats, including pitch pine-oak forest, white pine-oak forest, as well as open
water and shallow emergent marsh, while others use forest edges, grasslands, or even urban habitats (USFWS
2017). The proposed Project’s substation site would be located on the eastern portion of a previously developed
site within the Independence Park commercial/industrial area in the Town of Barnstable. Construction of the
substation site would require the removal of approximately 6.1 acres (24,685.9 m?) of forested habitat that is
potentially suitable for use by nesting and/or foraging birds. Site vegetation is comprised primarily of pitch pine
(Pinus rigida) and scarlet oak (Quercus coccinea) in the tree layer with black huckleberry (Gaylussacia baccata)
and lowbush blueberry (Vaccinium angustifolium) dominant in the understory. Bracken fern (Pteridium
aquilinum) and teaberry (Gaultheria procumbens) are present as ground covers (COP Volume I; Epsilon 2020a).
This type of Pitch Pine-Oak forest is very common and widespread throughout southeastern Massachusetts
(MDFW 2016). Common bird species such as Rufous-sided Towhee (Pipilo erythrophthalmus), Pine Warbler
(Dendroica pinus), and Ruffed Grouse (Bonasa ubellus) are typically associated with this habitat (MDFW 2016).
The proposed substation site footprint lacks any available water source, but some small ponds are located within
1,400 feet (427 meters) of the site. Common bird species known to inhabit the onshore portions of the Project area
include: Bald Eagle, Turkey Vulture (Cathartes aura), Sharp-shinned Hawk (Accipiter structus), Cooper’s Hawk
(Accipiter cooperii), Red-tailed Hawk (Buteo jamaicensis), Wild Turkey (Meleagris gallopavo), Mourning Dove
(Zeneida macroura), Northern Saw-whet Owl (Aegolius acadicus), Whip-poor-will (Caprimulgus vociferous),
Downy Woodpecker (Picoides pubescens), Blue Jay (Cyanocitta cristata), American Crow (Corvus
brachyrhynchos), Fish Crow (Corvus ossifragus), Tufted Titmouse (Beeoloptus bicolor), White-breasted
Nuthatch (Sitta caroliniensis), Hermit Thrush (Catharus guttatus), Ovenbird (Seiurus aurcopillus), Eastern
Towhee (Pipilo erythro-phtalmus), Yellow-rumped Warbler (Setophaga coronate), Common Loon (Gavia
immer), Great Blue Heron (Ardea Herodias), Black-crowned Night Heron (Nycticorax nycticorax), Eastern
Phoebe (Sayornis phoebe), and Chipping Sparrow (Spizella passerine) (COP Volume I11; Epsilon 2020b). The
proposed substation site is also located adjacent to the Hyannis Ponds Wildlife Management Area (WMA). This
WMA contains an important concentration of biodiversity in Massachusetts, and several of the ponds protected by
the WMA are among the least disturbed Coastal Plain pond natural communities in Massachusetts

(MDFW 1994).

Birds in the geographic analysis area are subject to pressure from ongoing activities, particularly accidental
releases, new cable emplacement, interactions with fisheries and fishing gear, and climate change. More than one-
third of bird species that occur in North America (37 percent, 432 species) are at risk of extinction unless
significant conservation actions are taken (NABCI 2016). This is likely representative of the conditions of birds
within the geographic analysis area. The Northeastern United States is also home to more than one-third of the
human population of the nation. As a result, species that live or migrate through the Atlantic Flyway have
historically been, and will continue to be, subject to a variety of ongoing anthropogenic stressors, including
hunting pressure (approximately 86,000 sea ducks harvested annually [Roberts 2019]), commercial fisheries
by-catch (approximately 2,600 seabirds killed annually on the Atlantic [Hatch 2017; Sigourney et al. 2019]), and
climate change, which have the potential to have adverse impacts on bird species.

According to the North American Bird Conservation Initiative (NABCI), more than half of the offshore bird
species (57 percent, 31 species) have been placed on the NABCI watch list as a result of small ranges, small and
declining populations, and threats to required habitats. This watch list identified species of high conservation
concern based upon high vulnerability to a variety of factors, including population size, breeding distribution,
non-breeding distribution, threats to breeding, threats to non-breeding, and population trend (NABCI 2016).
Globally, monitored offshore bird populations have declined by nearly 70 percent from 1950 to 2010, which may
be representative of the overall population trend of seabirds (Paleczny et al. 2015) including those that forage,
breed, and migrate over the Atlantic OCS. Overall, offshore bird populations are decreasing; however,
considerable differences in population trajectories of offshore bird families have been documented.
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Coastal birds, especially those that nest in coastal marshes and other low-elevation habitats, are vulnerable to
sea-level rise and the increasing frequency of strong storms as a result of global climate change. According to
NABCI, nearly 40 percent of the more than 100 bird species that rely on coastal habitats for breeding or for
migration are on the NABCI watch list. Many of these coastal species have small population size and/or restricted
distributions, making them especially vulnerable to habitat loss/degradation and other stressors (NABCI 2016).
Models of vulnerability to climate change estimate that, throughout Massachusetts, 61 species (43 percent of the
143 species modeled) are highly vulnerable, and 22 species (15 percent) are likely vulnerable (Mass Audubon
2017), some of which occur in the geographic analysis area. These ongoing impacts on birds would continue
regardless of the offshore wind industry.

Between 1966 and 2011, 48 percent of breeding bird species surveyed in Massachusetts declined in abundance,
whereas 31 percent increased and 21 percent remained stable (Mass Audubon 2011). The list of rare birds in
Massachusetts includes 28 state threatened and endangered species, plus 34 more species of conservation concern;
many of these species are in greater decline than the other birds in the state. Birds that depend on grasslands,
shrublands, and marshes are particularly imperiled. Within these habitats alone, 39 species are “Conservation
Action Urgent'®” species (Mass Audubon 2011). Some of the main drivers of bird population declines include
habitat loss, habitat fragmentation, collisions with glass windows and power lines, invasive species, predators,
toxic chemicals, and climate change (Mass Audubon 2011, 2013, 2017). Coastal birds, especially those that nest
in coastal marshes and other low-elevation habitats, are additionally vulnerable to sea-level rise and the increasing
frequency of strong storms. Models of vulnerability to climate change estimated that 61 species (43 percent of the
143 species modeled) are highly vulnerable, and 22 species (15 percent) are likely vulnerable throughout
Massachusetts (Mass Audubon 2017).

Under the No Action Alternative, the proposed Project would not be built. If the Vineyard Wind 1 Project is not
approved, then impacts from the proposed Project (Section A.8.3.2) would not occur as proposed. Impacts from
ongoing, future non-offshore wind, and future offshore wind activities would still occur (Table A.8.3-1). Itis
assumed that the energy demand that the Vineyard Wind 1 Project would fill (if approved) would likely be met by
other projects in remaining areas of the Massachusetts, Rhode Island, and/or New York leases (if not approved).
Although the impacts from a substitute project may differ in location and time, depending on where and when
offshore wind facilities are developed to meet the remaining demand, the nature of impacts and the total number
of WTGs would be similar either with or without the Proposed Action. In other words, future offshore wind
facilities capable of generating 9,404 MW could still be built in the RI and MA Lease Areas under the No Action
Alternative, although none would be built before 2022. Therefore, the impacts on birds would be similar, but the
exact impact would not be the same due to temporal and geographical differences. The following analysis
addresses reasonably foreseeable offshore wind projects that fall within the geographic analysis area and
considers the assumptions included in Section 1.7 and here in Appendix A. The No Action Alternative would
forgo post-construction avian monitoring for migratory birds and ESA-listed species and annual monitoring
reporting that Vineyard Wind has committed to performing, the results of which could provide an understanding
of the effects of offshore wind development, benefit the future management of these species, and inform planning
of other offshore development; however, ongoing and future surveys and monitoring could still supply similar
data.

A.8.3.1.1. Future Offshore Wind Activities (without Proposed Action)

As discussed above, the Atlantic Flyway is an important migratory pathway for as many as 164 species of
waterbirds, and a similar number of land birds, with the greatest volume of birds using the Atlantic Flyway during
annual migrations between wintering and breeding grounds (Watts 2010). Within the Atlantic Flyway along the
North American Atlantic Coast, much of the bird activity is concentrated along the coastline (Watts 2010).
Waterbirds use a corridor between the coast and several kilometers out onto the OCS, while land birds tend to use
a wider corridor extending from the coastline to tens of kilometers inland (Watts 2010). While both groups may
occur over land or water within the flyway and may extend considerable distances from shore, the highest

10 «Conservation Action Urgent” category is a combination of currently listed species and species that have seen drastic declines in their
numbers for reasons such as loss of grassland and shrubland habitat.
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diversity and density is centered on the shoreline. Building on this information, Robinson Wilmott et al. (2013)
evaluated the sensitivity of bird resources to collision and/or displacement due to the future wind development on
the Atlantic OCS, and included the 164 species selected by Watts (2010) plus an additional 13 species, for a total
of 177 species that may occur on the Atlantic OCS from Maine to Florida during all or some portion of the year.
As discussed in Robinson Willmott et al. (2013) and consistent with Garthe and Hiippop (2004), Furness and
Wade (2012), and Furness et al. (2013), species with high scores for sensitivity for collision include gulls, jaegers,
and the Northern Gannet (Morus bassanus). In many cases, high collision sensitivity was driven by high
occurrence on the OCS, low avoidance rates with high uncertainty, and time spent in the Rotor Swept Zone. Many
of the species addressed in Robinson Willmott et al. (2013) had low collision sensitivity include passerines that
spend very little time on the Atlantic OCS during migration and typically fly above the Rotor Swept Zone. As
discussed in BOEM 2012, 55 species may be expected to have some level potential overlap with the WDA and
could potentially encounter operating WTGs on the Atlantic OCS. However, generally the abundance of bird
species that overlap with the anticipated development of wind energy facilities on the Atlantic OCS is relatively
small (Figure A.8.3-1). As described above, of the 177 species that may occur along the Atlantic Coast, 55 are
likely to encounter WTGs associated with offshore wind development. Of these, a total of 47 marine bird species
have sufficient survey data to calculate the modeled percentage of a species population that would overlap with
the anticipated offshore wind development on the Atlantic OCS (Winship et al. 2018); the relative seasonal
exposure is generally very low, ranging from 0.0 to 5.2 percent (Table A.8.3-2). BOEM assumes that the

47 species (85 percent) with sufficient data to model the relative distribution and abundance on the Atlantic OCS
are representative of the 55 species that may overlap with offshore wind development on the Atlantic OCS.

BOEM expects future offshore wind development activities to affect birds through the following primary IPFs.

Accidental releases: Accidental releases of fuel/fluids/hazmat, sediment, and/or trash and debris may increase as
a result of future offshore wind activities. Section A.8.2 discusses the nature of releases anticipated. The risk of
any type of accidental release would be increased primarily during construction, but also during operations and
decommissioning of offshore wind facilities.

In the expanded planned action scenario, there would be a low risk of a leak of fuel/fluids/hazmat from any single
1 of approximately 2,021 WTGs and 45 ESPs, each with approximately 5,000 gallons (18,927 liters) stored. Total
fuel/fluids/hazmat on Atlantic offshore wind facilities would be approximately 17.6 million gallons (64.4 million
liters) (20 percent of the capacity of a single super tanker). Ingestion of hazmat has the potential to result in lethal
and sublethal impacts on birds, including decreased hematological function, dehydration, drowning, hypothermia,
starvation, and weight loss (Briggs et al. 1997; Haney et al. 2017; Paruk et al. 2016). Additionally, even small
exposures that result in oiling of feather can lead to sublethal effects that include changes in flight efficiencies and
result in increased energy expenditure during daily and seasonal activities, including chick provisioning,
commuting, courtship, foraging, long-distance migration, predator evasion, and territory defense (Maggini et al.
2017). Based on the volumes potentially involved, the likely amount of additional releases associated with future
offshore wind development would fall within the range of accidental releases that already occur on an ongoing
basis from non-offshore wind activities.

Trash and debris may be released by vessels during construction, operations, and decommissioning of offshore
wind facilities. BOEM assumes all vessels would comply with laws and regulations to minimize releases. In the
unlikely event of a release, it would be an accidental localized event in the vicinity of WDAs. Accidentally
released trash may be ingested by birds that mistake it for prey. Lethal and sublethal impacts on individuals could
occur as a result of blockages caused by both hard and soft plastic debris (Roman et al. 2019), though BOEM
expects accidental trash releases from project vessels to be rare events.

Given that the overall impact of accidental releases on birds is anticipated to be localized and short-term, BOEM
expects that accidental releases of trash and debris would not appreciably contribute to overall impacts on birds.
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Sources: Curtice et al. 2018; Northeast Ocean Data 2019; Winship et al. 2018
Figure A.8.3-1: Total Avian Relative Abundance Distribution Map
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Table A.8.3-2: Percentage of Each Atlantic Seabird Population that Overlaps with Anticipated Offshore
Wind Energy Development on the OCS by Season

Species Spring Summer Fall Winter
Avrtic Tern (Sterna paradisaea) NA 0.2 NA NA
Atlantic Puffin (Fratercula arctica) ? 0.2 0.1 0.1 0.2
Audubon Shearwater (Puffinus lherminieri) 0.0 0.0 0.0 0.0
Black-capped Petrel (Pterodroma hasitata) 0.0 0.0 0.0 0.0
Black Guillemot (Cepphus grille) NA 0.3 NA NA
Black-legged Kittiwake (Rissa tridactyla) ® 0.7 NA 0.7 0.5
Black Scoter (Melanitta americana) 0.2 NA 0.4 0.5
Bonaparte’s Gull (Chroicocephalus philadelphia) 0.5 NA 0.4 0.3
Brown Pelican (Pelecanus occidentalis) 0.1 0.0 0.0 0.0
Band-rumped Storm-Petrel (Oceanodroma castro) NA 0.0 NA NA
Bridled Tern (Onychoprion anaethetus) NA 0.1 0.1 NA
Common Eider (Somateria mollissima) ? 0.3 0.1 0.5 0.6
Common Loon (Gavia immer) 3.9 1.0 1.3 2.1
Common Murre (Uria aalge) 0.4 NA NA 1.9
Common Tern (Sterna hirundo) @ 2.1 3.0 0.5 NA
Cory’s Shearwater (Calonectris borealis) 0.1 0.9 0.3 NA
Double-crested Cormorant (Halacrocorax auritus) 0.7 0.6 0.5 0.4
Dovekie (Alle alle) 0.1 0.1 0.3 0.2
Great Black-backed Gull (Larus marinus) ? 1.3 0.5 0.7 0.6
Great Shearwater (Puffinus gravis) 0.1 0.3 0.3 0.1
Great Skua (Stercorarius skua) NA NA 0.1 NA
Herring Gull (Larus argentatus) ? 1.0 1.3 0.9 0.5
Horned Grebe (Podiceps auritus) NA NA NA 0.3
Laughing Gull (Leucophaeus atricilla) 1.0 3.6 0.9 0.1
Leach’s Storm-Petrel (Oceanodroma leucorhoa) 0.1 0.0 0.0 NA
Least Tern (Sternula antillarum) NA 0.3 0.0 NA
Long-tailed Ducks (Clangula hyemalis) 0.6 0.0 0.4 0.5
Manx Shearwater (Puffinus puffinus) ? 0.0 0.5 0.1 NA
Northern Fulmar (Fulmarus glacialis) @ 0.1 0.2 0.1 0.2
Northern Gannet (Morus bassanus) 2 15 0.4 1.4 1.4
Parasitic Jaeger (Stercorarius parasiticus) 0.4 0.5 0.4 NA
Pomarine Jaeger (Stercorarius pomarinus) 0.1 0.3 0.2 NA
Razorbill (Alca torda) ? 5.2 0.2 0.4 2.1
Ring-billed Gull (Larus delawarensis) 0.5 0.5 0.9 0.5
Red-breasted Merganser (Mergus serrator) 0.5 NA NA 0.7
Red Phalarope (Phalaropus fulicarius) 0.4 0.4 0.2 NA
Red-necked Phalarope (Phalaropus lobatus) 0.3 0.3 0.2 NA
Roseate Tern (Sterna dougallii) 0.6 0.0 0.5 NA
Royal Tern (Thalasseus maximus) 0.0 0.2 0.1 NA
Red-throated Loon (Gavia stellate) 2 1.6 NA 0.5 1.0
Sooty Shearwater (Ardenna grisea) 0.3 0.4 0.2 NA
Sooty Tern (Onychoprion fuscatus) 0.0 0.0 NA NA
South Polar Skua (Stercorarius maccormicki) NA 0.2 0.1 NA
Surf Scoter (Melanitta perspicillata) 1.2 NA 0.4 0.5
Thick-billed Murre (Uria lomvia) 0.1 NA NA 0.1
Wilson’s Storm-Petrel (Oceanites oceanicus) 0.2 0.9 0.2 NA
White-winged Scoter (Melanitta deglandi) 0.7 NA 0.2 1.3

Source: Calculated from Winship et al. 2018; Appendix D

NA = not applicable
aspecies used in collision risk modeling
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Light: Offshore wind development at night would result in additional light from vessels and offshore structures.
Ocean vessels have an array of lights including navigational lights and deck lights. Such lights can attract some
birds, primarily during nighttime construction activities, but also during operations and decommissioning.
Attraction to project vessels by birds would not be expected to result in increased risk of collision with vessels.
The resulting vessel-related lighting impacts would be localized and temporary. In a maximum-case scenario,
lights could be on 24 hours per day during construction. This could attract birds, and/or potential prey species, to
construction zones, potentially exposing them to greater harm from other IPFs associated with construction.

Using the assumptions in Table A-4, up to 2,021 WTGs and 45 ESPs that could be constructed would have
navigational and Federal Aviation Administration (FAA) hazard lighting in accordance with BOEM’s lighting
and marking guidelines, and would be placed on the OCS where few lighted structures currently exist. This
lighting has some potential to result in long-term impacts and may pose an increased collision risk to migrating
birds (Hiippop et al. 2006), though this risk would be minimized through the use of red flashing FAA lighting
(BOEM 2019a; Kerlinger et al. 2010). While small due to the use of red flashing FAA lighting, some potential
exists for WTG lighting to result in new collision risk, particularly to night flying migrants during low-visibility
weather conditions where few lighted structures currently exist on the OCS.

New cable emplacement and maintenance activities: Generally, emplacement of submarine cables would result
in increased suspended sediments that may impact diving birds and result in displacement of foraging individuals
or decreased foraging success and have impacts on some prey species (Cook and Burton 2010). Using the
assumptions in Table A-4, the total area of seafloor disturbed by offshore export and inter-array cables for
offshore wind facilities is estimated to be up to 8,153 acres (33 km?). In addition to cables related to individual
offshore wind facilities, two unsolicited proposals for the development of two open access offshore transmission
systems have been announced. The routes for these proposed regional cables have not been determined at this
time and are not considered reasonably foreseeable, but BOEM assumes that if future offshore wind projects
utilize one of these open access transmission systems, the impacts associated with new cable emplacement and
maintenance activities would be less than if each individual project installed its own cable. In any case, all
impacts associated with cable emplacement would be localized, and turbidity would be present during installation
for 1 to 6 hours at a time. Any dredging necessary prior to cable installation could also contribute to additional
impacts. New offshore submarine cables associated with the expanded planned action scenario would cause short-
term disturbance of seafloor habitats and injury and mortality of bird prey species in the immediate vicinity of the
cable emplacement activities. Disturbed seafloor from construction of future offshore wind projects may affect
some bird prey species; however, assuming future projects use installation procedures similar to those proposed in
the Vineyard Wind COP, the duration and extent of impacts would be limited and short-term, and benthic
assemblages would recover from disturbance. FEIS Sections 3.2 and 3.3 provide more information. Given that
impacts would be temporary and generally localized to the emplacement corridor, no individual fitness or
population-level effects on birds would be expected. Based on the current anticipated construction schedule
provided in Table A-4, construction impacts associated with multiple projects could overlap in time and space and
could potentially result in greater impacts, though no individual fitness or population-level impacts would be
expected to occur because birds would be expected to be able to successfully forage in adjacent areas not affected
by increased suspended sediments. Migrating birds that are not actively foraging would not be affected.

Noise: Anthropogenic noise on the OCS associated with future offshore wind development, including noise from
aircraft, pile-driving activities, geological and geophysical (G&G) surveys, offshore construction, and vessel
traffic, has the potential to result in impacts on birds on the OCS. Additionally, onshore construction noise has the
potential to result in impacts on birds. BOEM anticipates that these impacts would be localized and temporary.
Potential impacts could be greater if avoidance and displacement of birds occurs during seasonal migration
periods.

Aircraft may be used to transport construction and maintenance crews and would continue to be used for ongoing
wildlife monitoring surveys, though the anticipated level of use would be low and restrictions on low-flying
aircraft may be imposed. If flights are at a sufficiently low altitude, birds may flush, resulting in increased energy
expenditure. Disturbance, if any, would be temporary and localized, with impacts dissipating once the aircraft has
left the area. No individual or population-level effects would be expected.
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In the expanded planned action scenario (Table A-4), construction of 2,066 offshore structures would create noise
and may temporarily impact diving birds. The greatest impact of noise is likely to be caused by pile-driving
activities during construction. Noise from pile driving would occur during installation of foundations for offshore
structures and would be produced during construction for 4 to 6 hours at a time over a 6- to 12-year period. Noise
transmitted through water has the potential to result in temporary displacement of diving birds in a limited space
around each pile and can cause short-term stress and behavioral changes ranging from mild annoyance to escape
behavior (BOEM 2014b, 2016a). Additionally, effects on foraging success may result from impacts on prey
species (Table A.8.3-1). The extent of impacts would depend on pile size, hammer energy, and local acoustic
conditions. Similar to pile-driving, G&G site characterization surveys for offshore wind facilities would create
high-intensity impulsive noise around sites of investigation, leading to similar impacts. The extent depends on
equipment used, noise levels, and local acoustic conditions. G&G noise would occur intermittently over an
assumed 2- to 10-year period.

Onshore noise associated with intermittent construction of required offshore wind development infrastructure may
also result in localized and temporary impacts, including avoidance and displacement, though no individual
fitness or population-level effects would be expected to occur.

Noise associated with project vessels could disturb some individual diving birds, but they would likely acclimate
to the noise or move away, potentially resulting in a temporary loss of habitat (BOEM 2012). However, brief,
temporary responses, if any, would be expected to dissipate once the vessel has passed or the individual has
moved away. No individual fitness or population-level effects would be expected.

Presence of structures: The presence of structures can lead to impacts, both beneficial and adverse, on birds
through fish aggregation and associated increase in foraging opportunities, as well as entanglement and gear
loss/damage, migration disturbances, and WTG strikes and displacement. These impacts may arise from buoys,
met towers, foundations, scour/cable protections, and transmission cable infrastructure. Using the assumptions in
Table A-4, the expanded planned action scenario would include up to 2,066 foundations which would entail
2,945 acres (12 km?) of new scour protection for foundations and hard protection atop cables where few currently
exist. In addition, the Southern New England OceanGrid Project allows for an up to 16 GW offshore electrical
power transmission system; however, this project is not reasonably foreseeable. Projects may also install more
buoys and met towers. BOEM anticipates that structures would be added intermittently over an assumed 6- to
10-year period and that they would remain until decommissioning of each facility is complete, approximately

30 years following construction.

In the Northeast and mid-Atlantic waters, there are 2,570 seabird fatalities through interaction with commercial
fishing gear each year; of those, 84 percent are with gillnets involving shearwaters/fulmars and loons (Hatch
2017). Abandoned or lost fishing nets from commercial fishing may get tangled with foundations, reducing the
chance that abandoned gear would cause additional harm to birds and other wildlife if left to drift until sinking or
washing ashore. A reduction in derelict fishing gear (in this case by entanglement with foundations) has a
beneficial impact on bird populations (Regular et al. 2013). In contrast, the presence of structures may also
increase recreational fishing and thus expose individual birds to harm from fishing line and hooks; this
intermittent impact would persist for the anticipated 30-year life of the proposed Project until decommissioning is
complete.

The presence of new structures could result in increased prey items for some marine bird species. WTG and ESP
foundations could increase the mixing of surface waters and deepen the thermaocline, possibly increasing pelagic
productivity in local areas (English et al. 2017). Additionally, the new structure may also create habitat for
structure-oriented and/or hard-bottom species. This reef effect has been observed around WTGs, leading to local
increases in biomass and diversity (Causon and Gill 2018). Invertebrate and fish assemblages may develop around
these reef-like elements within the first year or two after construction (English et al. 2017). Although some studies
have noted increased biomass and increased production of particulate organic matter by epifauna growing on
submerged foundations, it is not clear to what extent the reef effect results in increased productivity versus simply
attracting and aggregating fish from the surrounding areas (Causon and Gill 2018). Recent studies have found
increased biomass for benthic fish and invertebrates, and possibly for pelagic fish, marine mammals, and birds as
well (Raoux et al. 2017; Pezy et al. 2018; Wang et al. 2019), indicating that offshore wind energy facilities can
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generate beneficial permanent impacts on local ecosystems, translating to increased foraging opportunities for
individuals of some marine bird species. BOEM anticipates that the presence of structures may result in
permanent beneficial impacts. Conversely, increased foraging opportunities could attract marine birds, potentially
exposing those individuals to increased collision risk associated with operating WTGs.

Offshore wind development would add up to 2,021 WTGs (Table A-4). Based on the assumption that structures
would be spaced 1 nautical mile apart, ample space between WTGs would allow birds that are not flying above
WTGs to fly through individual lease areas without changing course or to make minor course corrections to avoid
operating WTGs. Course corrections made to avoid a wind energy facility could result in exposure to one or more
additional wind energy facilities within the geographic analysis area, but again, the 1-nautical-mile spacing would
allow for migrating individuals to make only small course correction, if any, to avoid operating WTGs. Course
corrections made by migratory birds to avoid a project or individual WTG would be relatively minor when
compared to the distances traveled during seasonal long-distance migrations. Adverse impacts of additional
energy expenditure due to minor course corrections or complete avoidance of WDAs would not be expected to be
biologically significant. Any additional flight distances would be miniscule when compared with the overall
migratory distances traveled by migratory birds, and no individual fitness or population-level effects would be
expected to occur. The greatest risk to birds associated with future offshore wind development is expected to be
fatal interactions with operating WTGs. However, unlike at land-based turbines, it is extremely difficult to record
fatality events in the offshore environment; further, in rare events, the victim was rarely identified to species.
Siting projects away from areas with high concentrations of birds and vulnerable populations is the best way to
minimize impacts to avian resources on the OCS. To this end, several OCS blocks were removed from the
Massachusetts call area to avoid high value sea duck habitat and minimize impacts to these species (BOEM 2012,
2014b).

The primary impact to avian resources during operations would be collision with the rotating turbine blades. In
the contiguous United States, bird collisions with operating WTGs are a relatively rare event, with an estimated
140,000 to 328,000 (mean = 234,000) birds killed annually by 44,577 onshore turbines (Loss et al. 2013; and
others report similar findings [e.g., Erickson et al. 2014]). Of course, the mortality estimate is likely higher
because the number of turbines has increased since the studies were conducted; nevertheless, these studies
represent the best available science in estimating collision mortality of North American bird species.

Estimating avian (or bat) mortality at a terrestrial wind facility is a relatively simple and straightforward process
comprised of conducting ground searches for bodies and statistically adjusting the counts upward to account for
the probability of not seeing the body and for the probability that the body was devoured by scavengers. Based on
the mean annual mortality rate of 6.9 birds per turbine in the eastern United States (Loss et al. 2013), an estimated
13,945 birds could be killed annually under the anticipated development described in the expanded planned action
scenario. However, the actual mortality rate would be expected to be much lower. First, 75 percent of the
documented onshore mortality is composed of groups (small passerines, diurnal raptors, doves, pigeons, and
upland game birds) that would not be expected to frequently encounter offshore WTGs in large numbers. Second,
factors such as landscape features and weather patterns that influence collision risk are different on the OCS
compared to onshore wind facilities. Third, empirical studies suggest that bird fatalities due to collision with
offshore turbines is low. For instance, unlike the planned development on the U.S. Atlantic OCS, the majority of
the offshore wind development in Europe is relatively close to shore, where bird densities tend to be greater in
part due to being closer to some nesting colonies. In addition, the European wind energy facilities that are further
out are usually between large land masses (e.g., North Sea), thus creating more opportunities for birds to move
from the shore of one land mass to another. Using data from radar and thermal imaging to inform a stochastic
collision risk model, 47 out of 235,136 migrating sea ducks were predicted to collide with 72 offshore wind
turbines each year at the Nysted Wind Farm off Denmark (Desholm 2006)—or 0.7 bird per turbine. After
reviewing 20 months of camera footage, six gulls were observed colliding with two turbines at the Thanet Wind
Farm off England (Skov et al. 2018),—or 3.6 birds per turbine per year—which is an area that has approximately
3 to 10 times more gulls (Table 5 in Royal Haskoning 2013) compared to the WDA (COP Volume I11, Appendix
C, Table 4; Epsilon 2020b). Another approach to estimate collision fatalities is to use a collision risk model (e.g.,
the Band model [2012] or the Avian Stochastic Collision Risk Model [v2.3.2]). Collision modeling is commonly
used at the project level to predict the number of fatalities of marine bird species in Europe and in the United
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States (e.g., BOEM 2015b, 2019c). Model inputs (e.g., monthly bird densities, flight behavior, avoidance
behavior, turbine specifications) are used to determine the estimated number of annual collisions with operating
WTGs. Due to inherent data limitations, these models often represent only a subset of species potentially present,
and are for a subset of marine bird populations that are vulnerable to collisions (based on Robinson Willmott et al.
[2013]). The following modeling analysis estimates the hypothetical number of seabird fatalities from the multiple
offshore wind projects described under the expanded planned action scenario. The following analysis is provided
herein not to quantify the exact number of fatalities associated with the anticipated development of Atlantic
offshore wind energy facilities, but rather to explore the relative number of fatalities using species that have
sufficient information to run collision risk models.

The analysis uses the Avian Stochastic Collision Risk Model (CRM) (v 2.3.2) model and is similar to the Band
model (Band 2012), except it is a simulation model and each input has an estimate of variation (e.g., standard of
deviation [SD]). For example, in addition to entering the monthly mean density of flying birds, the user enters the
standard deviation, and the subsequent output includes confidence intervals (or a range of fatalities). To obtain
estimated confidence interval, the model was run 1,000 times for each species (see Donovan [2017] and
McGregor et al. [2018] for more information on the model). For simplicity, it was assumed that there was one
giant wind energy facility on the Atlantic OCS at 41 degrees latitude with 2,021 turbines laid out in 45 x 45
nautical mile grid with 1-nautical-mile spacing. The width of the wind energy facility was 51.6 miles

(83 kilometers), and the model was set for a large array correction. The modeled reference turbines were based on
a 12 MW WTG with three blades, a rotor radius of 107 meters, and a blade width of 23 feet (7 meters). The air
gap between the lowest point of the blade and the water was 131 feet (40 meters), with a tidal offset of 5.9 feet
(1.8 meters) (GE 2019). The turbine rotation speed was set at 7.8 revolutions per minute with the pitch of 1. The
average wind speed was set at 7.74 (3.2 SD). It was assumed that all turbines would be operating (spinning)

96 percent of the time. It is important to note that the fatality estimates produced by the collision risk models are
based upon above described parameters, which are representative of the WTGs expected to be used in future
offshore wind development on the OCS. Model outputs would vary slightly based on specifications of actual
WTGs selected for each project, but would not be expected to be materially different.

Twelve seabird species were identified as occurring on the Atlantic OCS with modeled flight height distributions
from Johnston et al. (2014); they represent a wide range of marine bird species spanning five taxonomic orders:
Anseriformes, Charadriiformes, Gaviiformes, Procellariiformes, and Suliformes. These flight height distributions
provide enough information to use Option 3 (Extended) model feature in the Avian Stochastic CRM. Other model
inputs for each species are provided in Table A.8.3-3. The model requires the monthly density of flying birds
(number/km?) and the monthly standard deviation. This information came from five regional survey efforts:
Rhode Island Ocean Special Area Management Plan (Paton et al. 2010), Massachusetts Clean Energy Center
avian surveys (Viet et al. 2016), New York State Energy Research and Development Authority New York Bight
Surveys (Normandeau 2019), New Jersey Ecological Baseline (GMI 2010), and Mid-Atlantic boat surveys
(Goyert et al. 2016). Only observations identified to species were used. The proportions of flying birds by species
were calculated from the data from each survey effort in the Northwest Atlantic Seabird Catalog (O’Connell et al.
2009) and summarized in Table A.8.3-4. These proportions were multiplied by the observed monthly density of
birds in each region, and then the mean monthly density of flying birds and standard deviation (Table A.8.3-5)
was calculated across regions.

Table A.8.3-3: Model Inputs for Each Species 2

Avoidance Flight Speed Nocturnal
Species Extended Body Length Wingspan (meters/second) Activity

Black-legged Kittiwake 0.033
(Rissa tridactyla) 0.967 (0.002) 0.39 (0.005) 1.08 (0.04) 7.26 (1.5) (0.0045)
Common Eider
(Somateria mollissima) 0.98 0.605 0.97 19 (1.63) 0
Northern Fulmar
(Fulmarus glacialis) 0.98 0.45 (0.025) 1.07 (0.025) 13 (2.8) 0.7
Razorbill 0.98 0.38 (0.005) 0.66 (0.0125) 16 (2.5) 0.1
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Avoidance Flight Speed Nocturnal
Species Extended Body Length Wingspan (meters/second) Activity

Red-throated Loon
(Gavia stellate) 0.98 0.61 (0.04) 1.11 (0.025) 20.6 (1.47) 0.1
Common Tern (Sterna
hirundo) 0.98 0.33(0.01) 0.88 (0.0525) 11(1.85)° 0.28 (0.07) ©
Great Black-backed
Gull(Larus marinus) 0.996 (0.011) ¢ 0.71 (0.035) 1.58 (0.0375) 9.8 (3.63) ¢ 05°¢
Herring Gull (Larus 0.595
argentatus) 0.999 (0.005) ¢ (0.0225) 1.44 (0.03) 9.8 (3.63) ¢ 05°
Northern Gannet (Morus 0.935
bassanus) 0.999 (0.003) ¢ (0.0325) 1.73 (0.0375) 13.33 (4.24) ¢ 0.03f
Lesser Black-backed Gull
(Larus fuscus) 99.8¢ 0.58 1.34° 8.71¢ 39
Atlantic Puffin 0.275
(Fratercula arctica) 0.98 (0.0075) 0.55 (0.04) 17.6 (3.2)" 0.10°®
Manx Shearwater
(Puffinus puffinus) 0.98 0.34 (0.02) 0.83 (0.0325) 11.3 05°

@ Mean (1SD) values. Avoidance, body length, and wingspan were set to default values unless otherwise noted. Half of the flights were
upwind, and all birds were flapping (except Manx Shearwater).

b Pennycuick et al. 2013

¢ Loring et al. 2019

d Skov et al. 2018

¢ Robinson Willmott et al. 2013

f Furness et al. 2018

9 Garthe and Hiippop 2004

h Pennycuick 1990

For the 2,021 WTGs anticipated under the expanded planned action scenario, the collision models predicted that
75 marine birds across the 12 modeled species would be killed each year. However, due to uncertainty in the data
inputs (Table A.8.3-6), the modeled fatalities could be as high as 3,481 birds. Most of the variation in estimated
fatalities is likely due to the relatively large amount of variation in monthly bird densities (see standard deviation
in Table A.8.3-5). Fatalities of Common Eider (Somateria mollissima) were predicted to be relatively greater than
Common Tern (Sterna hirundo) and Red-throated Loon (Gavia stellate) (Table A.8.3-5). For the remaining
species, modeled fatalities were predicted to be extremely low. Further, no Atlantic Puffin (Fratercula arctica)
and Manx Shearwater (Puffinus puffinus) fatalities are expected, because they are expected to fly below the rotor
swept zone (less than 40 meters). The Avian Stochastic CRM would not run for Lesser Black-backed Gulls
(Larus fuscus), so the Band model was used instead; no fatalities were predicted for Lesser Black-backed Gulls by
the Band model.

Due to inherent data limitations (e.g., species-specific data needed to fill in Tables A.8.3-3, A.8.3-4, and A.8.3-5),
it should be no surprise that there is not a fatality estimate for every species that may encounter operating WTGs.
As described above, BOEM believes that as many as 55 species of birds may have some potential to encounter
operating WTGs associated with the anticipated development of offshore wind facilities on the Atlantic OCS.
However, aerial surveys of the Massachusetts WDASs conducted in all seasons from November 2011 to January
2015 identified only 25 species (Viet et al. 2016). Further, as shown in Veit et al. (2016), the mean densities of the
15 most commonly observed species were relatively low, as would be expected based on predicted species
occurrence as modeled by the Marine-life Data and Analysis Team (Figure A.8.3-1 and Table A.8.3-2). All 12
species with sufficient data to run the collision risk modeling were included in the 15 most commonly observed
species/species groups reported by Viet et al. (2016). Additionally, the 12 species modeled consist of species
spanning five taxonomic orders and exhibit a wide range of behaviors and natural history characteristics. As such,
these 12 species provide a representative sample of the majority marine bird species that would be expected to
encounter operating WTGs based upon past surveys on the OCS. Given the relatively little overlap of the modeled
presence of 47 marine bird species with future offshore wind energy development on the Atlantic (Table A.8.3-6),
the annual mortality is generally expected to be relatively low.
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Table A.8.3-4: Proportion of Birds Flying by Survey Effort Calculated Data in the Northwest Atlantic Seabird Catalog @

New York State
Energy Research and

Rhode Island Development
Ocean Special Area| Massachusetts Clean Authority Hi- New Jersey Ecological
Management Plan Energy Center Resolution Aerial Baseline Mid-Atlantic
Species Boats Surveys Aerial Surveys Surveys Boat Surveys Boat Surveys
Common Eider (Somateria mollissima) 0.759 0.047 - - -
Red-throated Loon (Gavia stellate) 0.891 - 0.423 0.820 0.876
Northern Fulmar (Fulmarus glacialis) 0.000° 0.692 0.667 - -
Manx Shearwater (Puffinus puffinus) 0.200° - - - 0.786
Northern Gannet (Morus bassanus) 0.874 0.673 0.297 0.779 0.755
Black-legged Kittiwake (Rissa tridactyla) 0.958 0.841 0.770 0.913 -
Lesser Black-backed Gull (Larus fuscus) - - 0.395 - -
Herring Gull (Larus argentatus) 0.904 - 0.297 0.813 0.840
Great Black-backed Gull (Larus marinus) 0.780 - 0.312 0.670 0.696
Common Tern (Sterna hirundo) 0.947 - 0.953 0.985 0.918
Razorbill (Alca torda) 0.778 0.065 0.010 0.515 0.588
Atlantic Puffin (Fratercula arctica) 0.167° - 0.010 - -

2 O’Connell et al. 2009; only observations that were identified to species were used.

b|_ess than ten observations
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Table A.8.3-5: Mean Density (1 Standard Deviation) of Flying Birds by Month across Regional Surveys That Were Used as Model Inputs

Species Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Common Eider 0.026 0.026 0.003 0.003 0.003 0.000 0.000 0.000 0.047 0.047 0.047 0.026
(Somateria mollissima) (0.023) | (0.023) | (0.005) | (0.005) | (0.005) | (0.000) | (0.000) | (0.000) | (0.001) | (0.001) | (0.001) | (0.023)
Red-throated Loon 0.299 0.299 0.307 0.299 0.299 0.001 0.001 0.010 0.025 0.025 0.025 0.299
(Gavia stellate) (0.393) | (0.393) | (0.324) | (0.334) | (0.334) |(0.002) | (0.002) | (0.016) | (0.007) | (0.007) | (0.007) | (0.393)
Northern Fulmar 0.028 0.028 0.006 0.006 0.006 0.000 0.000 0.000 0.046 0.046 0.046 0.028
(Fulmarus glacialis) (0.042) | (0.042) | (0.004) | (0.005) | (0.005) | (0.000) | (0.000) | (0.000) | (0.057) | (0.057) | (0.057) | (0.042)
Manx Shearwater 0.014 0.014 0.005 0.005 0.005 0.004 0.004 0.004 0.002 0.002 0.002 0.014
(Puffinus puffinus) (0.024) | (0.024) | (0.006) | (0.006) | (0.006) | (0.006) | (0.006) | (0.006) | (0.002) | (0.002) | (0.002) | (0.024)
Northern Gannet 1.940 1.940 1.007 0.934 0.934 0.085 0.085 0.165 0.712 0.712 0.712 1.940
(Morus bassanus) (3.211) (3.211) (0.994) (1.070) (1.070) (0.151) (0.151) (0.310) (0.797) (0.797) (0.797) (3.211)
Black-legged Kittiwake 0.117 0.117 0.017 0.017 0.017 0.000 0.000 0.010 0.043 0.043 0.043 0.117
(Rissa tridactyla) (0.203) | (0.203) | (0.029) | (0.029) | (0.029) | (0.000) | (0.000) | (0.018) | (0.029) | (0.029) | (0.029) | (0.203)
Lesser Black-backed Gull 0.002 0.002 0.002 0.001 0.001 0.000 0.000 0.000 0.001 0.001 0.001 0.002
(Larus fuscus) () () () () () () () () () () () ()
Herring Gull 0.232 0.232 0.324 0.253 0.253 0.052 0.052 0.076 0.354 0.354 0.354 0.232
(Larus argentatus) (0.112) | (0.112) | (0.113) | (0.202) | (0.202) | (0.060) | (0.060) | (0.090) | (0.401) | (0.401) | (0.401) | (0.112
Great Black-backed Gull 0.160 0.160 0.098 0.081 0.081 0.052 0.052 0.069 0.204 0.204 0.204 0.160
(Larus marinus) (0.178) | (0.178) | (0.021) | (0.050) | (0.050) | (0.056) | (0.056) | (0.066) | (0.181) | (0.181) | (0.181) | (0.178)
Common Tern 0.000 0.000 0.366 0.418 0.418 0.243 0.243 0.192 0.101 0.101 0.101 0.000
(Sterna hirundo) (0.000) | (0.000) | (0.557) | (0.510) | (0.510) | (0.252) | (0.252) | (0.211) | (0.124) | (0.124) | (0.124) | (0.000)
Razorbill 0.203 0.172 0.057 0.056 0.056 0.000 0.000 0.000 0.003 0.003 0.003 0.203
(Alca torda) (0.308) | (0.321) | (0.044) | (0.047) | (0.047) | (0.000) | (0.000) | (0.000) | (0.005) | (0.005) | (0.005) | (0.308)
Atlantic Puffin 0.003 0.003 0.006 0.000 0.000 0.000 0.000 0.000 0.002 0.002 0.002 0.003
(Fratercula arctica) (0.004) | (0.004) () () (-) | (0.000) | (0.000) | (0.000) | (0.003) | (0.003) | (0.003) | (0.004)

Source: O’Connell et al. 2009

-*= not calculated
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Table A.8.3-6: Predicted Annual Number of Hypothetical Collision Fatalities on the Atlantic OCS 2@

Species Median ° 95% ClI
Atlantic Puffin (Fratercula arctica) ° 0 NA
Black-legged Kittiwake (Rissa tridactyla) 0 0-19
Common Eider (Somateria mollissima) 56 0-465
Common Tern (Sterna hirundo) 11 3-29
Great Black-backed Gull (Larus marinus) 2 0-1,006
Herring Gull (Larus argentatus) 0 0-349
Lesser Black-backed Gull (Larus fuscus) ¢ 0 NA
Manx Shearwater (Puffinus puffinus) © 0 NA
Northern Fulmar (Fulmarus glacialis) 0 0-3
Northern Gannet (Morus bassanus) 0 0-247
Razorbill (Alca torda) 0 0-17
Red-throated Loon (Gavia stellate) 6 0-1,346

95% CI = confidence interval; NA = not applicable

2 Calculated from Avian Stochastic CRM (v2.3.2), using 12-megawatt turbines with 40-meter air gap. Output is from Extended Model
(Option 3). Monthly mean densities of flying birds were calculated across regional survey efforts.

b Fatality estimates are dependent on presence and density of birds. For example, Common Eiders are known to appear in large numbers
clumped together but not always in the same exact place from one year to the next. This, in part, can help explain why it is possible to have
zero fatalities; if there are no birds present, then the number of fatalities would be zero.

¢ Flies below Rotor-Swept Zone, and therefore not at risk of collision with rotating turbine blades.

d Unable to use the stochastic model, so the traditional Band model was used.

Not all individuals that occur or migrate along the Atlantic coast are expected to encounter the rotor swept area of
one or more operating WTGs associated with future offshore wind development. Generally, only a small
percentage of a species’ seasonal population would potentially encounter operating WTGs (Table A.8.3-2). The
addition of WTGs to the offshore environment may result in increased functional loss of habitat for those species
with higher displacement sensitivity. However, substantial foraging habitat for resident birds would remain
available outside of the proposed offshore lease areas, and no individual fitness or population-level impacts would
be expected to occur.

Aircraft traffic: General aviation traffic accounts for approximately two bird strikes per 100,000 flights (Dolbeer
et al. 2019). Because aircraft flights associated with offshore wind development are expected to be minimal in
comparison to baseline conditions, aircraft strikes with birds are highly unlikely to occur. As such, aircraft traffic
would not be expected to appreciably contribute to overall impacts on birds.

Onshore construction: Construction activities associated with onshore construction of required offshore wind
development infrastructure has the potential to result in some impacts due to habitat loss and/or fragmentation.
However, onshore construction would be expected to account for only a very small increase in development
relative to other ongoing development activities. Further, construction would be expected to generally occur in
previously disturbed habitats, and no individual fitness or population-level impacts on birds would be expected to
occur. As such, onshore construction associated with future offshore wind development would not be expected to
appreciably contribute to overall impacts on birds.

Climate change: Several sub-1PFs related to climate change, including increased storm severity and frequency,
ocean acidification, altered migration patterns, increased disease frequency, protective measures, and increased
erosion and sediment deposition, have the potential to result in long-term, potentially high-consequence risks to
birds and could lead to changes in prey abundance and distribution, changes in nesting and foraging habitat
abundance and distribution, and changes to migration patterns and timing. Section A.8.1 provides more details on
the expected contribution of offshore wind to climate change.
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A.8.3.1.2. Conclusions for the No Action Alternative

Under the No Action Alternative, the resource would continue to follow the current general decreasing trends and
respond to current and future environmental and societal activities.

While the proposed Project would not be built as proposed under the No Action Alternative, BOEM expects
ongoing activities and future offshore wind activities to have continuing temporary to permanent impacts
(disturbance, displacement, injury, mortality, habitat degradation, habitat conversion) on birds primarily through
accidental releases, anthropogenic noise, presence of structures, and climate change. BOEM anticipates that
ongoing activities, especially interactions with commercial fisheries, anthropogenic light in the coastal
environment, and climate change, would be minor. In addition to ongoing activities, BOEM anticipates that the
impacts of planned actions other than offshore wind development would include new submarine cables and
pipelines, increasing onshore construction, marine minerals extraction, port expansions, and the installation of
new structures on the OCS (Table A.8.3-1) and would be minor. BOEM expects that the combination of ongoing
activities and reasonably foreseeable activities other than offshore wind to result in minor impacts on birds in the
geographic analysis area.

Considering all the IPFs together, BOEM anticipates that the overall impacts associated with offshore wind
activities in the geographic analysis area would result in moderate adverse impacts but could potentially include
moderate beneficial impacts because of presence of structures. The majority of offshore structures in the
geographic analysis area would be attributable to the offshore wind development. Migratory birds that use the
offshore WDAs during all or parts of the year would either be exposed to new collision risk, or would have long-
term functional habitat loss due to behavioral avoidance and displacement from WDAs on the OCS. The offshore
wind development would also be responsible for the majority of impacts related to new cable emplacement and
pile-driving noise, but effects on birds resulting from these IPFs would be localized and temporary and would not
be expected to be biologically significant.

The No Action Alternative would forgo post-construction avian monitoring for migratory birds and ESA-listed
species and annual mortality reporting that Vineyard Wind has committed to performing, the results of which
could provide an understanding of the effects of offshore wind development, benefit the future management of
these species, and inform planning of other offshore development would not be conducted; however, ongoing and
future surveys and monitoring could still supply similar data.

A.8.3.2. Consequences of Alternative A

The following proposed-Project design parameters (Appendix G) would influence the magnitude of the impacts
on birds:

The new onshore substation, which would require the removal of forested habitat;
The number, size, and location of WTGs;

The type of lighting to be used; and

The time of year during which construction occurs.

Since the DEIS was published, the substation area has been expanded, and the total approximate area of ground
disturbance would be 7.7 acres (31,161 m?), or 1.8 acres (7,122 m?) greater than the 5.9 acres (23,877 m?)
assumed in the DEIS. The majority of ground disturbance would occur in previously disturbed (paved) areas
where no tree clearing would be needed (potentially 0.2 acre [809 m?] may require tree clearing). The southern
portion of the expanded substation area is wooded, and an additional 0.2 acre (809 m?) may need to be cleared, for
a total of 6.1 acres (24,686 m?) of tree clearing. This 6.1 acres (24,686 m?) of tree clearing is within the estimated
7 acres (28,328 m?) of tree clearing analyzed in the DEIS. Considering these changes, the impacts of Alternative
A and all other action alternatives on birds through land disturbance are still expected to be negligible.

This assessment analyzes the maximum-case scenario; any potential variances in the proposed-Project build-out
as defined in the PDE (i.e., numbers and spacing of WTGs and ESPs, length of inter-array cable) or construction
activities would result in similar or lower impacts than described below. The sections below summarize the
potential impacts of Alternative A on birds during the various phases of the proposed Vineyard Wind 1 Project.
Routine activities would include construction, operations, maintenance, and decommissioning of the proposed
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Project, as described in Chapter 2. The most impactful IPFs are expected to be the presence of structures, which
could lead to adverse impacts including injury and mortality or elicit an avoidance response. BOEM prepared a
BA for the potential effects to USFWS federally listed species, which found that the Proposed Action was not
likely to adversely affect, or would have no effect, on listed species or their critical habitat (BOEM 2020b).

Impacts of Alternative A alone would likely result in both long-term and temporary localized consequences
resulting from disturbance, displacement, injury, mortality, and habitat conversion that would not be expected to
alter the overall character of birds in the geographic analysis area for birds. Some impacts would be adverse and
others could be beneficial; overall the impacts of Alternative A alone on birds would likely be negligible to
minor and may include minor beneficial impacts.

Accidental releases: As described in Table A.8.3-1, some potential for mortality, decreased fitness, and health
effects exists due to the accidental release of fuel, hazmat, and trash and debris from vessels associated with the
Proposed Action. Vessels associated with the Proposed Action may potentially generate operational waste,
including bilge and ballast water, sanitary and domestic wastes, and trash and debris. All vessels associated with
the Proposed Action would comply with the USCG requirements for the prevention and control of oil and fuel
spills. Proper vessel regulations and operating procedures would minimize effects on offshore bird species
resulting from the release of debris, fuel, hazmat, or waste (BOEM 2012). Additionally, training and awareness of
BMPs proposed for waste management and mitigation of marine debris would be required of Vineyard Wind 1
Project personnel, reducing the likelihood of occurrence to a very low risk. These releases, if any, would occur
infrequently at discrete locations and vary widely in space and time; as such, BOEM expects localized and
temporary negligible impacts on birds. Future offshore wind activities would contribute to an increased risk of
spills and associated impacts due to fuel, fluid, or hazmat exposure. The contribution from future offshore wind
and Alternative A would be a low percentage of the overall spill risk from ongoing activities.

In context of reasonably foreseeable environmental trends, the combined impacts from this IPF from ongoing and
planned actions, including Alternative A, would be expected to be localized and temporary due to the likely
limited extent and duration of a release and result in negligible impacts.

Light: The Alternative A incremental contribution of up to 100 WTGs and two ESPs would all be lit with
navigational and FAA hazard lighting. Per BOEM guidance (2019a) and outlined in the Vineyard Wind COP
(Volume I, Section 3.1.1; Epsilon 2020a) each WTG would be lit with two FAA “L-864" aviation red flashing
obstruction lights on top of the nacelle, adding up to 200 new red flashing lights to the offshore environment
where none currently exist; these lights have some potential to attract birds and result in increased collision risk
(Htppop et al. 2006). However, red flashing aviation obstruction lights are commonly used at land-based wind
facilities without any observed increase in avian mortality compared with unlit turbine towers (Kerlinger et al.
2010; Orr et al. 2013). Should Alternative A involve the use of taller 14 MW WTGs, there would be 57 WTGs
compared to 100, however additional mid-mast lighting would be required, resulting in three additional red
flashing FAA aviation obstruction lights per WTG, for a total of 285 (57 x 5 = 285) red flashing lights on the OCS
where none currently exist. Additionally, marine navigation lighting would consist of multiple flashing yellow
lights on each WTG and on the corners of each ESP. The proposed Vineyard Wind 1 Project is proposing to use
an Aircraft Detection Light System (ADLS), which if implemented would only activate WTG lighting when
aircraft enter a predefined airspace. For Alternative A, this was estimated to occur 235 times during the year,
illuminating less than 0.1 percent of nighttime hours per year (COP Volume 111, Appendix I11-N; Epsilon 2020b).
To further reduce impacts to birds, when practicable Vineyard Wind would (1) reduce the number of lights,

(2) use low intensity lights, (3) avoid white lights, (4) use flashing lights where appropriate, and (5) use lights
only when necessary for work crews to minimize the potential bird attraction and disorientation and thus collision
mortality (Appendix D). As such, BOEM expects impacts, if any, to be long-term but negligible from lighting.
Vessel lights during construction, operations, and decommissioning would be minimal and likely limited to
vessels transiting to and from construction areas.

While the significance level of impacts would remain the same, BOEM could further reduce impacts with the
following mitigation measures conditioned as part of the COP approval (Appendix D):

e Use of red flashing FAA hazard lighting to decrease the likelihood of attracting migrating birds to the
operating WTGs and minimize the risk of bird collisions.
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e Use of ADLS to minimize the amount of time that FAA hazard lighting would be visible to reduce potential
attraction to WTGs

e Use of Project lighting reductions to minimize the amount of light to reduce potential attraction to project
vessels, WTGs, and ESPs.

The expected negligible impact of Alternative A alone would not noticeably increase the impacts of light beyond
the impacts described under the No Action Alternative. Under the expanded planned action scenario, up to

2,021 turbines and 45 ESPs would have lights, and these would be incrementally added over time beginning in
2022 and continuing through 2030. Lighting of turbines and other structures would be minimal (navigation and
aviation hazard lights) and in accordance with BOEM (2019a) guidance. In context of reasonably foreseeable
environmental trends, combined lighting impacts on birds from ongoing and planned actions, including
Alternative A, would be expected to have negligible, non-measurable impacts on birds. Ongoing and future non-
offshore wind activities are expected to cause permanent impacts, primarily driven by light from offshore
structures and short-term and localized impacts from vessel lights.

New cable emplacement and maintenance: The Alternative A contribution of up to 328 acres (1.3 km?) of
seafloor disturbed by cable installation and up to 69 acres (0.3 km?) affected by dredging prior to cable
installation would result in turbidity effects that have the potential to reduce marine bird foraging success or have
temporary and localized impacts on marine bird prey species. These impacts are expected to be temporary, lasting
up to 12 hours, localized to the emplacement corridor, extending up on 1.2 miles (2 kilometers; Section A.8.2 has
further details). However, individual birds would be expected to successfully forage in nearby areas not affected
by increased sedimentation during cable emplacement, and only non-measurable negligible impacts, if any, on
individuals or populations would be expected given the localized and temporary nature of the potential impacts.
Based on the assumptions in Table A-4, only the South Fork Wind Project cable installation would overlap in
time with the Proposed Action for a limited time in 2022. However, given the localized nature of these impacts,
impacts associated with the emplacement of South Fork Wind’s export and inter-array cabling would not overlap
spatially with the Proposed Action, and negligible, if any, impacts would be expected. Suspended sediment
concentrations during activities other than dredging would be within the range of natural variability for this
location. Any dredging necessary prior to cable installation could also generate additional impacts.

The expected negligible incremental impact of Alternative A combined with the planned actions would include
up to 8,153 acres (33 km?) of seafloor disturbed from the offshore export cable and inter-array cables. In context
of reasonably foreseeable environmental trends, the combined cable emplacement impacts from ongoing and
planned actions, including Alternative A, could occur if impacts are in close temporal and spatial proximity.
However, these impacts from cable emplacement would be expected to be negligible, and would not be expected
to be biologically significant.

Noise: The expected negligible impacts of aircraft, G&G survey, and pile-driving noise associated with
Alternative A alone would not increase the impacts of noise beyond the impacts described under the No Action
Alternative. Effects on offshore bird species could occur during the construction phase of Alternative A because
of equipment noise (including pile-driving noise). The pile-driving noise impacts would be short-term (3 hours
per pile with a maximum of two piles per day and not concurrent). Vessel and construction noise could disturb
offshore bird species, but they would likely acclimate to the noise or move away, potentially resulting in a
temporary loss of habitat (BOEM 2012). As only temporary impacts, if any, are expected to occur, BOEM
anticipates impacts to be negligible from the construction and installation of the offshore components. Normal
operation of the substation would generate continuous noise, but BOEM expects negligible associated long-term
impacts when considered in the context of the other commercial and industrial noises near the proposed
substation.

In context of reasonably foreseeable environmental trends, combined noise impacts on birds from ongoing and
planned actions, including Alternative A, would be expected to be similar to the impacts under the No Action
Alternative and would be expected to be negligible.

Presence of structures: The various types of impacts on birds that could result from the presence of structures,
such as fish aggregation and associated increase in foraging opportunities, as well as entanglement and fishing
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gear loss/damage, migration disturbances, and WTG strikes and displacement, are described in detail in Section
A.8.3.1.1. The impacts of Alternative A alone as a result of presence of structures would be minor, and may
include minor beneficial impacts. As described in the BA submitted to the USFWS (BOEM 2020b), the
Proposed Action would have no effect on the Black-capped Petrel as the Proposed Action occurs outside of the
known distribution of the species. Due to the anticipated use of flashing red tower lights, the restricted time period
of exposure during migration, and a small number of migrants that could cross the WDA, BOEM and USFWS
conclude that the effects of the Proposed Action are negligible for Roseate Terns, Piping Plovers, and Red Knots.
See the Vineyard Wind 1 BA (BOEM 2020b) for a complete discussion of the potential collision risk to ESA-
listed species as a result of operation of the proposed Project.

As described above and depicted for the WDA in Figures A.8.3-2 and A.8.3-3, the locations of the OCS WDAs
were selected to minimize impacts on all resources, including birds. Within the Atlantic Flyway along the North
American Atlantic Coast, much of the bird activity is concentrated along the coastline (Watts 2010). Waterbirds
use a corridor between the coast and several kilometers out onto the OCS, while land birds tend to use a wider
corridor extending from the coastline to tens of kilometers inland (Watts 2010). However, operation of the
Proposed Action would result in impacts on some individuals of offshore bird species, and possibly some
individuals of coastal and inland bird species during spring and fall migration. These impacts could arise through
direct mortality from collisions with WTGs and/or through behavioral avoidance and habitat loss (Drewitt and
Langston 2006; Fox et al. 2006; Goodale and Millman 2016). The predicted activity of bird populations that have
a higher sensitivity to collision (as defined by Robinson Willmott et al. [2013]) is relatively low in the WDA
during all seasons of the year (Figure A.8.3-2), suggesting that bird fatalities due to collision is likely to be low.
Species in the higher collision sensitivity group that are unlikely to be present in the WDA include, but are not
limited to, the Black-legged Kittiwake (Rissa tridactyla), Double-crested Cormorant (Phalacrocorax auritus),
Great Black-backed Gull (Larus marinus), Herring Gull (Larus argentatus), Laughing Gull (Leucophaeus
atricilla), Northern Gannet, Parasitic Jaeger (Stercorarius parasiticus), and Pomarine Jaeger (Stercorarius
pomarinus). When turbines are present, many birds would avoid the turbine site altogether, especially the species
that ranked “high” in vulnerability to displacement by offshore wind energy development (Robinson Willmott et
al. 2013). In addition, many birds would likely adjust their flight paths to avoid wind turbines by flying above,
below, or between them (e.g., Desholm and Kahlert 2005; Plonczkier and Simms 2012; Skov et al. 2018), and
others may take extra precautions to avoid turbines when the turbines are moving (e.g., Vlietstra 2008; Johnston
et al. 2014). Several species have very high avoidance rates; for example, the Northern Gannet, Black-legged
Kittiwake, Herring Gull, and Great Black-backed Gull have measured avoidance rates of at least 99.6 percent
(Skov et al. 2018).Vineyard Wind performed an exposure assessment to estimate the risk of various offshore bird
species encountering the WDA (COP Volume I11, Appendix I11-C; Epsilon 2020b). The species with the highest
estimated risks were the Herring Gull, Great Black-backed Gull, Razorbill (Alca torda), Cory’s Shearwater
(Calonectris borealis), and Black-legged Kittiwake. The risk for each species may change with the seasons, but at
least one species would be at risk during any particular season. Averaged over the year, each species’ estimated
risk of exposure was insignificant to low/unlikely, except for the Herring Gull and Great Black-backed Gull, for
which the risk was medium/likely due to the attraction of gulls to vessels and offshore structures, upon which they
may perch. Based on the results of the exposure assessment (COP Volume I11; Epsilon 2020b), only cormorants,
jaegers, and gulls would exhibit a significant chance of encountering the WDA. While cormorants’ typical low
flight altitudes make them less vulnerable to collision, this is not the case with jaegers and gulls, though jaegers
would only be expected to encounter operating WTGs during migration in the winter (COP Volume Il1; Epsilon
2020b and references in COP Section 6.2.2.2.1). In Massachusetts, jaegers and gulls are not listed as Special
Concern species (MNHESP 2020).
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Sources: Curtice et al. 2018; Northeast Ocean Data 2019; Winship et al. 2018

Figure A.8.3-2: Total Avian Relative Abundance Distribution Map for the Higher Collision Sensitivity
Species Group
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Source: Curtice et al. 2018; Northeast Ocean Data 2019; Winship et al. 2018
For more information, see: https://www.northeastoceandata.org/data-explorer/?birds|stressor-groups

Figure A.8.3-3: Total Avian Relative Abundance Distribution Map for the Higher Displacement Sensitivity
Species Group
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During migration, many bird species, including song birds, likely fly at heights well above the rotor swept zone
(89 to 696 feet [27 to 212 meters] above sea level) (COP Volume Il1; Epsilon 2020b and references in COP
Volume I, Section 6.2.2.2.1; Epsilon 2020b). As shown in Robinson Willmott et al. (2013), species with low
sensitivity scores include many passerines that only cross the Atlantic OCS briefly during migration and typically
fly well above the Rotor Swept Zone.

It is generally assumed that inclement weather and reduced visibility causes change to migration altitudes (Ainley
et al. 2015) and could potentially lead to large-scale mortality events. However, this has not been shown to be the
case in studies of offshore wind facilities in Europe, with oversea migration completely, or nearly so, ceasing
during inclement weather (Fox et al. 2006; Pettersson 2005; Hlppop et al. 2006), and with migrating birds
avoiding flying through fog and low clouds (Panuccio et al. 2019). Further, many of these passerine species, while
detected on the OCS during migration as part of BOEM’s Acoustic/Thermographic Offshore Monitoring project
(Robinson Willmott and Forcey 2014), they were documented in relatively low numbers. In addition, most of the
activity (including Blackpoll warblers) was during windspeeds less than 10 kilometers per hour—below the
turbine cut in speed (see Figure 109 in Robinson Willmott and Forcey 2014) and thus little risk to migrating
passerines. Further, most carcasses of small migratory songbirds found at land-based wind energy facilities in the
northeast were within 2 meters of the turbine towers, suggesting that they are colliding with towers rather than
moving turbine blades (Choi et al. 2020). Although it is possible that migrating passerines could collide into
offshore structures, migrating passerines are also occasionally found dead on boats, presumably from exhaustion
(e.g., Stabile et al. 2017).

If Alternative A were implemented with 14 MW turbines, the collision risk to birds that may encounter operating
WTGs would be minimized, as there would only be 57 WTGs compared to 100, and the overall project footprint
would be smaller. This would allow for greater distances between some individual WTGs and increased distance
from sea level to the rotor swept area—which would, in turn, reduce the probability of a fatal interaction with an
operating WTG.

Some marine bird species might avoid the WDA during its operation, leading to an effective loss of habitat. For
example, loons (Dierschke et al. 2016; Drewitt and Langston 2006; Lindeboom et al. 2011; Percival 2010;
Petersen et al. 2006), grebes (Dierschke et al. 2016; Leopold et al. 2011; Leopold et al. 2013), seaducks (Drewitt
and Langston 2006; Petersen et al. 2006), and Northern Gannets (Drewitt and Langston 2006; Lindeboom et al.
2011; Petersen et al. 2006) typically avoid offshore wind developments. However, loons, seaducks, grebes, and
several gull species were not observed or observed in low densities in the WDA during MASSCEC surveys while
Razorbills and Black-legged Kittiwakes were relatively common in winter (see Table 4, in COP Append I11-C).
The proposed Project would be built in an approximate 118-square-mile portion of the Vineyard Wind lease area.
While this area would no longer provide foraging opportunities to those species with high displacement
sensitivity, suitable foraging habitat exists in the immediate vicinity of the proposed Project and throughout the
region. Potentially suitable foraging habitats located to the northeast, north, and northwest of the proposed Project
are located outside of the Massachusetts Lease Areas and would remain available to these species following the
anticipated development of the Massachusetts Lease Areas. However, as depicted in Figure A.8.3-3, modeled use
of the WDA by bird species with high displacement sensitivity, including but not limited to the Common Loon,
Great Black-backed Gull, Northern Gannet, and Red-throated Loon is low. A complete list of species included in
the higher displacement sensitivity group can be found in Robinson Willmott et al. (2013). Since the
Massachusetts Lease Areas avoid high-value sea duck habitat and is not likely to contain important foraging
habitat for the other species susceptible to displacement, BOEM expects this loss of habitat to be insignificant
(COP Volume IlI; Epsilon 2020b and references in COP Volume Il1, Section 6.2.2.2.2; Epsilon 2020b).
Population-level, long-term impacts resulting from habitat loss would likely be negligible.

While the significance level of impacts would remain the same, BOEM could further reduce impacts with the
following mitigation measures conditioned as part of the COP approval (Appendix D):

o Install bird deterrent devices to minimize bird attraction to operating turbines and the ESPs, where and if
appropriate.

e Use ADLS to minimize the amount of time that FAA hazard lighting is visible to reduce potential attraction to
WTGs
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e The Lessee will coordinate with the Lessor and USFWS to finalize a bird post-construction monitoring plan
prior to the commencement of operations. Within the first year of operations, the Lessee will install digital
VHF telemetry automated receiving stations and acoustic monitoring devices to estimate the exposure of ESA
species and other migratory birds to the operating wind facility. In addition, the Lessee will install acoustic
detectors for birds. The monitoring plan will include periodic monitoring progress reports plus comprehensive
annual reports followed by a discussion of each year’s results with BOEM and USFWS that include the
potential need for reasonable revisions to the Monitoring Plan. All data generated as part of pre- and post-
construction monitoring will be made available to the public through BOEM’s website.

e Provide annual mortality reporting to BOEM and USFWS.

The expected negligible to minor impacts of Alternative A alone would not increase beyond the impacts
described under the No Action Alternative. Using the assumptions in Table A-4, there could be up to
approximately 2,021 WTGs within the geographic analysis area. Of these, a maximum of 100 WTGs would result
from the proposed Project, and the remainder is the estimated result of other offshore wind projects in the
geographic analysis area. The structures associated with Alternative A and the consequential impacts would
remain at least until decommissioning of the proposed Project is complete. In context of reasonably foreseeable
environmental trends, the combined impacts arising from the presence of structures from ongoing and planned
actions, including Alternative A, would be expected to range from negligible to moderate based on the sub-I1PFs
identified in Table A.8.3-1 and may result in moderate beneficial impacts due to the large number of structures.
A majority (approximately 95 percent) of these impacts would occur as a result of structures associated with other
future offshore wind development and not Alternative A, as Alternative A would account for 4.9 percent (100 of
2,021) of the new WTGs on the Atlantic OCS.

Aircraft Traffic: The expected negligible impacts of aircraft traffic associated with the Alternative A alone
would not increase the impacts of this IPF beyond the impacts described under the No Action Alternative.

In context of reasonably foreseeable environmental trends, the combined aircraft traffic impacts from ongoing and
planned actions, including Alternative A, would be expected to be similar to the impacts under the No Action
Alternative and would be expected to be negligible.

Onshore Construction: The expected impacts of onshore construction associated with Alternative A would not
increase the impacts of this IPF beyond the impacts described under the No Action Alternative. Vineyard Wind’s
commitment to the use of HDD technology at the Covell’s beach would avoid beach habitat for nesting
shorebirds; as such, temporary impact to birds, particularly nesting shorebirds resulting from the landfall location,
would be negligible. BOEM could further reduce potential impacts on nesting shorebirds near the Covell’s Beach
landfall by implementing the mitigation measure of avoiding the installation of export cable conduits between
April 1 and August 31 (Appendix D). This would avoid impacts on nesting shorebirds. To further reduce impacts
on Piping Plovers, Vineyard Wind would implement a Piping Plover Protection Plan (Appendix D). Given that
the closest areas of designated Critical Habitat for Piping Plovers are located in North Carolina, no effects to
designated Piping Plover Critical Habitat would be expected to occur as a result of the proposed Project.
Implementation of a Piping Plover Protection Plan would also benefit other species of shorebirds.

Collisions between birds and vehicles or construction equipment have some limited potential to cause mortality.
However, these temporary impacts, if any, would be negligible, as most individuals would avoid the noisy
construction areas (Bayne et al. 2008; Goodwin and Shriver 2010; McLaughlin and Kunc 2013). Alternative A
would require temporary habitat alteration within existing public utility right-of-way. Clearing, grading, and
excavations would temporarily alter existing habitat, which is primarily grassland and small shrubs. The noise
generated by construction activities, as well as the physical changes to the space, could render an area temporarily
unsuitable for birds. Given the nature of the existing habitat, its abundance on the landscape, and the temporary
nature of construction, the temporary impacts on bird species that frequent this forest edge/managed grassland
ecosystem are not expected to be measurable, and as such are considered negligible.
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Long-term habitat loss or alteration may also result from Alternative A. The proposed new substation site would
require the clearing of 6.1 acres (24,685.9 m?) of pitch pine-oak forest habitat that is potentially suitable for use by
nesting and/or foraging birds. Common bird species such as Rufous-sided Towhee, Pine Warbler, and Ruffed
Grouse are typically associated with this habitat (MDFW 2016). This type of forest is very common throughout
southeastern Massachusetts (MDFW 2016). In addition, the proposed substation site would be located on the edge
of a previously developed site within the Independence Park commercial/industrial area in the Town of
Barnstable. These changes would be expected to have a minimal effect on birds because this type of forest habitat
is common across Cape Cod and is available as a high-quality, contiguous block in the nearby Hyannis Ponds
WMA, which lies as near as 0.25 mile (0.4 kilometer) from the proposed substation area. As a result, BOEM
anticipates temporary negligible impacts.

Vineyard Wind would likely leave onshore facilities in place for future use (Chapter 2). There are no plans to
disturb the land surface or terrestrial habitat during the course of Proposed Action decommissioning. Therefore,
onshore temporary impacts of decommissioning would be negligible.

In context of reasonably foreseeable environmental trends, the combined impacts associated with onshore
construction from ongoing and planned actions, including Alternative A, would be expected to remain negligible
and would not be expected to result in noticeable change to the condition of birds in the geographic analysis area.

Other considerations: For temporary impacts, including the effects of accidental releases, anthropogenic noise,
new cable emplacement, and onshore construction, it is likely that a portion, possibly a majority, of such impacts
from future activities would not overlap temporally or spatially with Alternative A. However, some IPFs that may
result in temporary impacts can also result in long-term to permanent impacts.

In summary, activities associated with the construction, installation, operations, maintenance, and eventual
decommissioning of Alternative A alone would impact birds to varying degrees, depending on the location,
timing, and species affected by an activity. Construction of offshore components is not likely to disturb or
displace birds, and would have a negligible impact on the resource. Construction of onshore components would
result in a small area of permanent habitat loss and conversion, but impacts would be negligible. Operation of the
onshore components would have negligible impacts, while operation of the offshore components, especially the
rotating WTGs, could result in habitat loss and in collision-induced mortality, leading to negligible to minor
impacts, with potential minor beneficial impacts. Onshore decommissioning would hardly have any effect, but
offshore decommissioning would have impacts comparable to the construction phase. The impact conclusions for
ongoing and future non-offshore wind activities are presented in Section A.8.3.1.2.

In context of other reasonably foreseeable environmental trends in the area, impacts of individual IPFs resulting
from ongoing and planned actions, including Alternative A, would range from negligible to moderate, but could
potentially include moderate beneficial impacts. Considering all the IPFs together, BOEM anticipates that the
impacts from ongoing and planned actions, including Alternative A, would result in moderate impacts to birds in
the geographic analysis area. The main drivers for this impact rating are ongoing climate change and the potential
for direct mortality resulting from fatal interactions with operating WTGs associated with the expanded planned
action scenario. Alternative A would contribute to the overall impact rating primarily through the permanent
impacts due to the presence of structures. Therefore, the overall impacts on birds would likely qualify as
moderate because a notable and measurable impact is anticipated, but the resource would likely recover
completely when the WTGs are removed and/or remedial or mitigating actions are taken.

While the significance level of impacts would remain the same, BOEM could further reduce impacts with the
following mitigation measures conditioned as part of the COP approval (Appendix D):

o Install bird deterrent devices to minimize bird attraction to operating turbines and on the ESP, where and if
appropriate.

e Implement a Piping Plover Protection Plan.
¢ Implement Project lighting reductions.
e Use ADLS.

A-114



Vineyard Wind 1 Offshore Wind Energy Project—FEIS Appendix A—Planned Action Offshore Wind Scenario and
Assessment of Resources with Minor Impacts

e Develop and implement a framework for an avian post-construction monitoring program in coordination with
applicable federal and state resource agencies (Appendix F). Use annual monitoring reports to assess the need
for reasonable revisions to the monitoring plan.

e Implement a post-construction monitoring program for ESA-listed and migratory bird species that is
developed in coordination with BOEM and USFWS.

e Provide annual mortality reporting to BOEM and USFWS.

A.8.3.3. Consequences of Alternatives C, D1, D2, and F

The impacts resulting from individual IPFs associated with Alternatives C, D1, D2, and F would be similar to
those described under Alternative A. BOEM does not expect relocation of the six northernmost WTG locations
under Alternative C to the southern portion of the WDA to significantly change the potential impacts because the
total number of WTGs would remain the same, and the southern portion of the WDA does not include areas with
higher densities of birds. Under Alternatives D1, D2, and F, the acreage of the WDA would increase compared to
Alternative A, potentially leading to a slightly increased risk of migrating birds encountering the WDA due to the
larger Project footprint, though the additional spacing between WTGs would allow for individuals to make only
minor, if any, course corrections to avoid operating WTGs. Some additional loss of suitable habitat for bird
species with high displacement sensitivity would occur under Alternatives D1, D2, and F. While each of the
alternatives would slightly change the potential impacts, the incremental impacts would not be expected to be
materially different that those described under Alternative A; they would include negligible to minor impacts and
possibly minor beneficial impacts.

In context of reasonably foreseeable environmental trends, the impacts of ongoing and planned actions, including
Alternatives C, D1, D2, or F, would not be materially different from those described under Alternative A (with
individual IPFs leading to impacts ranging from negligible to moderate and potentially moderate beneficial
impacts). While Alternatives D1, D2, and F may be slightly more impactful to birds than Alternative A, the
impacts of Alternatives C, D1, D2, and F would be similar to impacts described under Alternative A. The overall
impacts on birds of ongoing and planned actions, including Alternatives C, D1, D2, or F, would be the same level
as described under Alternative A—moderate. This impact rating is driven primarily by ongoing activities such as
climate change as well as the presence of operating WTGs on the OCS. As described above for Alternative A,
Vineyard Wind’s existing commitments to mitigation measures and BOEM’s potential additional mitigation
measures could further reduce impacts, but would not change the impact ratings.

A.8.3.4. Consequences of Alternative E

With the exception of the number of WTGs, impacts of the construction and installation, operations and
maintenance, non-routine activities, and decommissioning of Alternative E would be practically identical to those
described under Alternative A. IPFs associated with the construction and installation of no more than 84 WTGs,
including accidental releases, pile-driving noise, temporary avoidance and displacement, turbidity, and sediment
deposition, would be reduced by approximately 16 percent compared to the maximum-case scenario under
Alternative A, namely 100 WTGs. As demonstrated by Johnston et al. (2014), the use of fewer and taller WTGs
may be an effective method of reducing bird collision risk. In addition to reduced collision risk, functional habitat
loss to those species populations with higher displacement sensitivity would be slightly smaller due to the reduced
Project footprint. Should Alternative A involve the use of taller 14 MW WTGs, an even greater reduction in
potential collision risk and functional habitat loss would result. However, the overall expected negligible to
minor impacts and potential minor beneficial impacts on birds would not be expected to be materially different
than those described under Alternative A.

In context of reasonably foreseeable environmental trends, the combined impacts on birds from ongoing and
planned actions, including Alternative E, would not be materially different from those described under Alternative
A (with individual IPFs leading to impacts ranging from negligible to moderate and potentially moderate
beneficial impacts). While Alternative E may be slightly less impactful to birds than described under Alternative
A, the overall impacts of Alternative E on birds within the geographic analysis area would be the same level as
under Alternative A-moderate. This impact rating is driven primarily by ongoing activities such as climate
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change as well as the presence of operating WTGs on the OCS. As described above for Alternative A, Vineyard
Wind’s existing commitments to mitigation measures and BOEM’s potential additional mitigation measures could
further reduce impacts, but would not change the impact ratings.

A.8.3.5. Comparison of Alternatives

As discussed in the above sections, the expected negligible to minor impacts and potential minor beneficial
impacts associated with Alternative A alone would not change substantially under Alternatives C through F.
While the alternatives have some potential to result in slightly different impacts on birds, the same construction,
operations and maintenance, and decommissioning activities would still occur, albeit at differing scales in some
cases. Alternatives D1, D2, and F may result in slightly more, but not materially different, negligible to minor
impacts and minor beneficial impacts on species with higher collision sensitivity and species with higher
displacement sensitivity due to an expanded Project footprint. Alternative E may result in slightly less, but not
materially different, negligible to minor impacts and minor beneficial impacts on high-collision sensitive and
high-displacement sensitive species due to a reduced number of WTGs and Project footprint. Therefore, the
overall negligible to minor impacts and minor beneficial impacts would be very similar across all alternatives.
Any action alternative would include monitoring for potential effects on ESA-Ilisted species, annual mortality
reporting, and the development of a post-construction monitoring program. Information gained via monitoring
could be used to inform Vineyard Wind’s decommissioning procedures and could also be used to assist other
future offshore wind projects in selecting the least impactful method(s).

In context of reasonably foreseeable environmental trends, impacts from ongoing and planned actions, including
any action alternative, would likely be similar because the majority of the impacts of any alternative come from
other future offshore wind development, which does not materially change between alternatives. However, the
differences in impacts between action alternatives would still apply when considered alongside the impacts of
other ongoing and future activities. Therefore, impacts on birds would be slightly higher but not materially
different under Alternatives D1, D2, and F, and slightly lower but not materially different under Alternative E.
The impacts resulting from individual IPFs associated with the any alternative would range from negligible to
moderate due to behavioral avoidance, temporary or permanent displacement, injury, and mortality, and may
include moderate beneficial impacts due to the presence of structures.

In conclusion, the overall impacts on birds from any alternative, including ongoing and planned actions, are
expected to be moderate. The main drivers for this are a result of ongoing activities, the presence of WTGs, and
climate change, which are expected to lead to noticeable temporary and permanent impacts across much of the
geographic analysis area, of which a small portion is contributed by Alternative A. The presence of new structures
could benefit some prey species that depend on hard structure and thereby provide increased foraging
opportunities for bird species within the geographic analysis area.

A.8.3.6. Summary of Impacts of the Preferred Alternative

The Preferred Alternative would be a combination of Alternatives C, D2, and E with mitigation measures in
Appendix D. Under the Preferred Alternative, the OECR would be located within existing roadway rights-of-way,
thus avoiding all habitat and resulting in no impact on terrestrial habitat or any known protected or rare habitats.
In addition, the Preferred Alternative would result in the clearing of 6.1 acres (24,685.9 m?) of pitch pine-oak
habitat at the proposed substation site.

Mitigation measures included as part of the Preferred Alternative would reduce potential impacts compared to
Alternative A by requiring that Vineyard Wind comply with no installation of the OECC at Covell’s Beach
landfall between April 1 and August 31 to avoid impacts to nesting shorebirds; the installation of bird deterrent
devices, where appropriate, on operating turbines to minimize the potential to attract birds to the WTGs and
ESP(s); implementation of an ADLS to reduce amount of light emitted into the environment that may attract
migrating birds and reduce risk of bird collisions; development of a framework for a post-construction monitoring
program for birds to determine the actual impact and adjust monitoring requirements (Appendix F); annual
reporting to BOEM and USFWS documenting any dead (or injured) birds or bats found on vessels and structures
during construction, operations, and decommissioning; and post-construction monitoring for ESA-listed and other
migratory bird species, including the first year of operations. Vineyard Wind would coordinate with BOEM and
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USFWS to install digital very high frequency telemetry automated receiving stations to estimate the exposure of
ESA and other migratory birds to the operating wind facility as a condition of COP approval (Appendix D).

Under the Preferred Alternative, the WDA would contain between 57 to 84 WTGs. This alternative would include
43 1016 percent fewer WTGs than the maximum-case scenario under Alternative A. As demonstrated by Johnston
et al. (2014), the use of fewer, higher WTGs may be an effective method of reducing collision risk. It is possible
that Vineyard Wind could use larger capacity WTGs that are not necessarily taller than smaller capacity WTGs;
this would result in fewer turbines than the 100 WTGs in Alternative A. Thus, the Preferred Alternative could be
less likely to affect birds (including migratory birds and summer resident seabirds) than Alternative A. Overall,
the significance level of impacts for the Preferred Alternative would remain the same as those for Alternative A—
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Table A.8.3-1: Summary of Activities and the Associated Impact-Producing Factors for Birds

Baseline Conditions: More than one-third of bird species that occur in North America (37 percent, 432 species) are at risk of extinction unless significant conservation actions are taken (NABCI 2016). The Northeast United States is also home to more

than one-third of the human population of the nation. As a result, species that live or migrate through the Atlantic Flyway have historically been, and will continue to be, subject to a variety of human-caused stressors that have the potential to have
impacts on bird species.

Globally, monitored offshore bird populations have declined by nearly 70 percent from 1950 to 2010, which may be representative of the overall population trend of seabirds (Paleczny et al. 2015). Overall, offshore bird populations are decreasing;
however, considerable differences in population trajectories of offshore bird families have been documented.

Each year, almost 86,000 sea ducks such as the Long-tailed Duck (27,000), Common Eider (12,500), Black Scoter (19,400), White-winged Scoter (3,300), and Surf Scoter (23,500) are harvested on the Atlantic Flyaway (Roberts 2019). Sea duck
mortality due to hunting pressure is expected to continue at the current rate commensurate with the current trend in hunting effort.

In the Northeast and mid-Atlantic waters, there are 2,570 seabird interactions each year with commercial fishing gear; of those, 84 percent are with gillnets involving shearwaters/fulmars and loons (Hatch 2017).

In the United States, domestic cats (free ranging and feral) kill 2.4 billion birds a year (Loss et al. 2015). Avian mortality associated with predation by free-ranging cats is expected to continue at the current rate commensurate with the number of free-

ranging cats.

Coastal birds, especially those that nest in coastal marshes and other low-elevation habitats, are vulnerable to sea-level rise and the increasing frequency of strong storms due to global climate change. Models of vulnerability to climate change have
estimated that, throughout Massachusetts, 61 species (43 percent of the 143 species modeled) are highly vulnerable, and 22 species (15 percent) are likely vulnerable (Mass Audubon 2017).

The marine bird behavioral response to offshore wind energy development is species-specific (Krijgsveld 2014). Some may be attracted to the structures, while some may entirely avoid the area of development and others may be indifferent or habituate
to the presence of new structures. Sea ducks, loons, alcids, and gannets are birds that may avoid areas with structures and consequently could be displaced from foraging areas, while others like cormorants and large gulls are attracted to the structures for

roosting.

Associated IPFs:
Sub-I1PFs

Ongoing Activities

Future Non-Offshore Wind
Activities Intensity/Extent

Future Offshore Wind-related
Activities Intensity/Extent

Vineyard Wind 1 Project-related
Activities Intensity/Extent

Conclusion

Accidental releases:
Fuel/fluids/
hazmat

Table A.8.2-1 provides a quantitative analysis of
these risks. Ongoing releases are
frequent/chronic. Ingestion of hydrocarbons can
lead to morbidity and mortality due to decreased
hematological function, dehydration, drowning,
hypothermia, starvation, and weight loss (Briggs
et al. 1997; Haney et al. 2017; Paruk et al. 2016).
Additionally, even small exposures that result in
feather oiling can lead to sublethal effects that
include changes in flight efficiencies and result in
increased energy expenditure during daily and
seasonal activities including chick provisioning,
commuting, courtship, foraging, long-distance
migration, predator evasion, and territory defense
(Maggini et al. 2017). These impacts rarely result
in population-level impacts.

Table A.8.2-1 provides a quantitative
analysis of these risks. Gradually
increasing vessel traffic over the next
30 years would increase the potential
risk of accidental releases and
associated impacts, including
mortality, decreased fitness, and
health effects on individuals. Impacts
are unlikely to affect populations.

Table A.8.2-1 provides a quantitative analysis
of these risks. Based on the volumes
potentially involved, the additional impact
would fall within the range of ongoing
activities, primarily during construction, but
also during operations and decommissioning.

Table A.8.2-provides a quantitative analysis
of these risks. The Proposed Action would
increase the risk of releases, which would
have localized, temporary negligible impacts
including individual mortality, decreased
fitness, and health effects. Further, all vessels
associated with the Proposed Action would
comply with the USCG requirements for the
prevention and control of oil and fuel spills.
Proper vessel regulations and operating
procedures would minimize impacts on
offshore bird species resulting from the
release of debris, fuel, hazmat, or waste
(BOEM 2012).

Table A.8.2-1 provides a quantitative analysis of these risks. The
Proposed Action could lead to an increased potential for a release
that may result in localized and temporary negligible impacts,
including individual mortality, decreased individual fitness, and
health effects. However, all vessels associated with the Proposed
Action would comply with the USCG requirements for the
prevention and control of oil and fuel spills, which would minimize
impacts on offshore bird species resulting from the release of debris,
fuel, hazmat, or waste (BOEM 2012). The impacts from ongoing
activities and future non-offshore wind activities stem from the
increased potential for releases over the next 30 years due to
increasing vessel traffic and ongoing releases, which are
frequent/chronic. Future offshore wind activities would contribute
to an increased risk of spills and associated impacts due to fuel,
fluid, or hazmat exposure. The contribution from future offshore
wind and the Proposed Action would be a low percentage of the
overall spill risk from ongoing activities. In context of reasonably
foreseeable environmental trends, combined impacts from this IPF
on birds from ongoing and planned actions, including Alternative A,
are expected to be negligible impacts and are expected to be highly
localized and temporary due to the likely limited extent and
duration of a release.

Accidental releases:
Trash and debris

Trash and debris are accidentally discharged
through onshore sources; fisheries use; dredged
material ocean disposal; marine minerals
extraction; marine transportation, navigation, and
traffic; survey activities; and cables, lines, and
pipeline laying on an ongoing basis. In a study
from 2010, students at sea collected more than
520,000 bits of plastic debris per square mile. In
addition, many fragments come from consumer
products blown out of landfills or tossed out as
litter (Law et al. 2010). Birds may accidentally

As population and vessel traffic
increase gradually over the next

30 years, accidental release of trash
and debris may increase. This may
result in increased injury or mortality
of individuals. However, there does
not appear to be evidence that the
volumes and extents would have any
impact on bird populations.

Trash and debris may be released by vessels
during construction, operations, and
decommissioning. An accidental release
would be a localized event in the vicinity of
WDAS, likely resulting in little change to the
resource.

Trash and debris may be released by vessels
during construction, operations, and
decommissioning. BOEM assumes all
vessels would comply with laws and
regulations to minimize releases. In the event
of a release, it would be an accidental,
localized event in the vicinity of the WDA,
likely resulting in non-measurable negligible
impacts, if any. Further, BMPs proposed for
waste management and mitigation for marine
debris training and awareness of Vineyard

The Proposed Action could lead to non-measurable, negligible
impacts on birds, including individual injury or mortality caused by
ingesting trash and debris. Additionally, training and awareness of
BMPs proposed for waste management and mitigation of marine
debris would be required of Vineyard Wind 1 Project personnel,
reducing the likelihood of occurrence to a very low risk. The
impacts from ongoing activities and future non-offshore wind
activities would be similar in nature, but of a greater spatial and
temporal extent. Future offshore wind activities would likely result
in much more accidental trash and debris releases than the Proposed
Action, but the overall risk would still be considered low. In context
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Associated IPFs:
Sub-IPFs

Ongoing Activities

Future Non-Offshore Wind
Activities Intensity/Extent

Future Offshore Wind-related
Activities Intensity/Extent

Vineyard Wind 1 Project-related
Activities Intensity/Extent

Conclusion

ingest trash mistaken for prey. Mortality is
typically a result of blockages caused by both
hard and soft plastic debris (Roman et al. 2019).

Wind 1 Project personnel would be required,
reducing the likelihood of occurrence to a
very low risk.

of reasonably foreseeable environmental trends, combined impacts
from this sub-IPF on birds from ongoing and planned actions,
including Alternative A, is expected to be negligible impacts and
are expected to be short-term and localized, with the Proposed
Action having little-to-no influence on impacts through this
sub-IPF.

Light: Vessels

Ocean vessels have an array of lights including
navigational lights, deck lights, and interior
lights. Such lights can attract some birds. The
impact is localized and temporary. This attraction
would not be expected to result in an increased
risk of collision with vessels, but may lead to
accidental trash ingestion (see Accidental
Releases: Trash and debris row). Population-level
impacts would not be expected.

Gradually increasing vessel traffic
over the next 30 years would increase
the potential for bird and vessel
interactions. While birds may be
attracted to vessel lights, this
attraction would not be expected to
result in increased risk of collision
with vessels, but may lead to
accidental trash ingestion (see
Accidental Releases: Trash and debris
row). No population-level impacts
would be expected.

In a maximum-case scenario, lights could be
active 24 hours per day during construction.
This could attract birds to construction zones,
potentially exposing them to greater harm
from other IPFs. If there were no nighttime
construction, this would not be a factor. Some
vessel lighting could also occur during
operations and decommissioning.

The Proposed Action would allow nighttime
work on an as-needed basis, in which case
the Project would reduce lighting of vessels.
These impacts would be highly localized and
would exist only as long as the lights were in
use. Navigation lights during construction,
operations, and decommissioning would be
minimal and are expected to cause a
negligible impact, if any, on birds, with no
individual fitness or population-level impacts
expected.

The Proposed Action is expected to cause negligible impacts on
birds from this sub-1PF. The impacts of ongoing activities and
future non-offshore wind activities (attraction, exposure to other
IPFs) are highly localized, temporary to short-term, and greater than
the expected impacts of future offshore wind activities. Future
offshore wind activities would likely result in the same type of
impacts, but with a smaller spatial and temporal extent than ongoing
activities. No impacts of this sub-IPF on birds can be attributed to
the Proposed Action, although ongoing activities, including other
offshore wind projects, are expected to result in some highly
localized and short-term negligible impacts.

Light: Structures

Offshore buoys and towers emit light, and
onshore structures, including houses and ports,
emit a great deal more light on an ongoing basis.
Buoys, towers, and onshore structures with lights
can attract birds. This attraction has the potential
to result in an increased risk of collision with
lighted structures (Hiippop et al. 2006). Light
from structures is widespread and permanent near
the coast, but minimal offshore.

Light from onshore structures is
expected to gradually increase in
proportion with human population
growth along the coast. This increase
is expected to be widespread and
permanent near the coast, but
minimal offshore.

Up to 2,021 turbines and 45 ESPs would have
lights, and these would be incrementally
added over time. Lighting of turbines and
other structures would be minimal (navigation
and aviation hazard lights) in accordance with
BOEM guidance (BOEM 2019a). Use of red
flashing lights could reduce the potential
increase in collision risk (Kerlinger et al.
2010).

Up to 100 WTGs and two ESPs would have
aviation hazard navigation lights for

30 years. Red flashing aviation obstruction
lights are commonly used at land-based wind
facilities without any observed increase in
avian mortality compared with unlit turbine
towers (Kerlinger et al. 2010). Vineyard
Wind would use red flashing lights as a
measure to decrease the likelihood of
attracting migrating birds to the operating
WTGs and to minimize the risk of bird
collisions. The Vineyard Wind 1 Project is
also proposing to use ADLS, which would
mean that FAA lighting would be used only
10% of the time at night. The proposed use
of ADLS would substantially reduce the
amount of light emitted into the
environment. Given the use of red flashing
lights and the ADLS, only non-measurable
negligible impacts, if any, to individuals or
populations would be expected.

The Proposed Action is expected to result in non-measurable
negligible impacts, if any, on birds through this sub-IPF. The
impacts from ongoing activities and future non-offshore wind
activities are widespread and permanent near the coast, but minimal
offshore. Future offshore wind activities could cause impacts on
birds through this sub-IPF if BOEM and FAA lighting guidance is
not followed. This sub-IPF would have negligible, non-measurable
impacts on birds that would be attributed to the Proposed Action,
although ongoing and future non-offshore wind activities are
expected to cause permanent impacts, primarily driven by light
from onshore structures.

New cable emplacement/
maintenance

New cable emplacement and cable maintenance
activities disturb bottom sediments and cause
temporary increases in suspended sediment; these
disturbances will be temporary and generally
limited to the emplacement corridor. Infrequent
cable maintenance activities disturb the seafloor
and cause temporary increases in suspended
sediment; these disturbances will be temporary
and limited to the emplacement corridor. In the
geographic analysis area, there are six existing
power cables. See BOEM (2019b) for details.
Impacts from suspended sediment include
reduced foraging success, as vision is an
important component of seabird foraging activity
(Cook and Burton 2010). Additionally, impacts

Future new cables, perhaps
connecting Martha’s Vineyard and/or
Nantucket to the mainland, would
occasionally disturb the seafloor and
cause temporary increases in
suspended sediment, resulting in
localized, short-term impacts. The
FCC has two pending submarine
telecommunications cable
applications in the North Atlantic.
Impacts would be temporary and
localized, with no biologically
significant impacts on individuals or
populations.

Assuming similar installation procedures as
the proposed Project, the duration and range of
impacts would be limited spatially and
temporally. Impacts would occur during
construction and would involve increased
turbidity for 1 to 6 hours at a time. Short-term
impacts on foraging individuals could occur in
the immediate vicinity of installation
activities. No biologically significant impacts
on individuals or populations would be
expected.

The Proposed Action would cause short-term
disturbances during construction and
possibly during operations and maintenance.
The Proposed Action estimated that up to
328 acres (1.3 km?) of sea floor could be
disturbed by cable installation, and that up to
69 acres (0.3 km?) could be affected by
dredging prior to cable installation,
potentially leading to short-term impacts
including reduced foraging success and
displacement (Cook and Burton 2010). Cable
installation would mostly be done by jet or
mechanical plow. Dredged material disposal
could increase suspended sediment
concentrations to more than 1,000 mg/L for a

The Proposed Action estimated that up to 328 acres (1.3 km?) of sea
floor could be disturbed by cable installation and that up to 69 acres
(0.3 km?) could be affected by dredging prior to cable installation,
potentially leading to short-term, negligible impacts due to reduced
foraging success and displacement, although no biologically
significant impacts would be expected. Ongoing and future non-
offshore wind activities—if any involve this IPF—may cause local,
short-term impacts. Future offshore wind activities other than the
Proposed Action would disturb up to 7,037 acres (28.5 km?). No
measurable impacts on birds would be attributed to the Proposed
Action. Some level of impacts arising from future development,
including future offshore wind, could occur if impacts are in close
temporal and spatial proximity. Although these impacts would be
negligible, they would not be expected to be biologically
significant.
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Associated IPFs: Onaoing Activities Future Non-Offshore Wind Future Offshore Wind-related Vineyard Wind 1 Project-related Conclusion
Sub-IPFs going Activities Intensity/Extent Activities Intensity/Extent Activities Intensity/Extent
may occur as a result of impacts on prey species. duration of less than 2 hours and
However, given the localized nature of the approximately 3 miles (5 kilometers).
potential impacts, individuals would be expected However, individuals would be expected to
to successfully forage in nearby areas not successfully forage in nearby areas not
affected by increased sedimentation, and no affected by increased sedimentation and only
biologically significant impacts on individuals or non-measurable negligible impacts, if any,
populations would be expected. would be expected on individuals or
populations.

Noise: Aircraft Aircraft routinely travel in the geographic Aircraft noise is likely to continue to |Offshore wind projects may use aircraft for  |Vineyard Wind may use aircraft for crew The impacts on birds from this sub-IPF under the Proposed Action
analysis area for birds. With the possible increase as commercial air traffic crew transport during construction and/or transport during maintenance over the life of |could include negligible non-biologically significant increased
exception of rescue operations and survey increases; however, very few flights |maintenance over the next 30 years. Aircraft |the Proposed Action. Additionally, aircraft |energy expenditure due to flushing in response to aircraft
aircraft, no ongoing aircraft flights would occur |would be expected to be at a would continue to be used for pre-construction {would be used to conduct Project-level overflights. However, flights associated with the Proposed Action
at altitudes that would elicit a response from sufficiently low altitude to elicit a surveys and wildlife monitoring. The level of |wildlife surveys, which could amount to as |would be limited, and only a few individuals would be exposed. The
birds. If flights are at a sufficiently low altitude, (response from birds. If flights are at a {use would be low, and restrictions on low- many as 30 flights per year. These flights impacts from ongoing activities and future non-offshore wind
birds may flush, resulting in non-biologically sufficiently low altitude, birds may  [flying aircraft may be imposed. No individual [may result in non-biologically significant activities would be of a similar nature, but across a greater spatial
significant increased energy expenditure. flush, resulting in non-biologically  [fitness or population-level impacts would be |increased energy expenditure due to flushing |and temporal extent. Future offshore wind activities would likely
Disturbance, if any, would be localized and significant increased energy expected. in response to aircraft overflights. Any result in many more aircraft flights than the Proposed Action, but
temporary, and impacts would be expected to expenditure. Disturbance, if any, disturbance would be intermittent, localized, |the overall impacts on individuals would still be considered low,
dissipate once the aircraft has left the area. would be localized and temporary, and affect only a few individuals. As such, |and no biologically significant impacts would be expected. In

and impacts would be expected to impacts, if any, would be negligible. context of reasonably foreseeable environmental trends, combined

dissipate once the aircraft has left the impacts from this sub-IPF on birds from ongoing and planned

area. actions, including Alternative A, are expected to be short-term and
localized, with non-biologically significant negligible impacts
expected to result. The Proposed Action would have little-to-no
influence on overall impacts through this sub-IPF.

Noise: G&G Infrequent site characterization surveys and Same as ongoing activities, with the |Site characterization surveys for offshore wind |[Noise from G&G surveys during inspection |G&G survey noise from the Proposed Action may result in
scientific surveys produce high-intensity addition of possible future oil and gas [facilities would create intermittent, high- and/or monitoring of cable routes may occur |temporary negligible impacts (displacement of diving birds) along
impulsive noise around sites of investigation. surveys. intensity impulsive noise around investigation |during construction and operations. G&G the cable routes during inspections. Impacts could have higher
These activities could result in impacts on diving sites over a 2- to 10-year period. These noise resulting from cable route surveys may [consequences, although still negligible, if G&G surveys occur
birds due to displacement by the use of active activities could result in impacts on diving be less intense than G&G noise from site during seasonal migration periods. Ongoing and future non-offshore
acoustic equipment and other active acoustic birds due to displacement by the use of active |investigation surveys in WDAs. Impacts, if |wind impacts may result in similar types of impacts as the Proposed
equipment. Non-diving birds would be acoustic equipment and other active acoustic |any, are anticipated to be temporary and Action over an unknown extent. Future offshore wind development,
unaffected. Any displacement would only be equipment. Non-diving birds would be negligible during non-migratory periods, but [excluding the proposed Project, would likely affect a much greater
temporary during non-migratory periods, but unaffected. Any displacement would only be |impacts could be greater if G&G noise area than the Proposed Action would. Negligible impacts associated
impacts could be greater if displacement were to temporary during non-migratory periods, but |occurs in preferred feeding areas during with the Proposed Action with ongoing and planned actions would
occur in preferred feeding areas during seasonal impacts could be greater if displacement seasonal migration periods, although impacts |likely be approximately equal to, or slightly less than, the sum of
migration periods. occurred in preferred feeding areas during would still be negligible. these impacts.

seasonal migration periods.

Noise: Pile driving Noise from pile driving occurs periodically in No future activities were identified  |Noise from pile driving would occur during  |Noise from pile driving would occur during |The Proposed Action is expected to cause non-biologically
nearshore areas when piers, bridges, pilings, and |within the geographic analysis area  |installation of foundations for offshore foundation installations for 4 to 6 hours ata |significant, localized, short-term, negligible impacts, resulting in
seawalls are installed or upgraded. Noise for birds other than ongoing structures for 4 to 6 hours at a time over a time. If birds are present in the vicinity of  |temporary displacement of individual diving birds. Ongoing and
transmitted through water could result in activities. 6- to 12-year period. Noise transmitted pile-driving activity, noise transmitted future non-offshore wind activities may have similar impacts,
intermittent, temporary, localized impacts on through water could result in localized, through water could result in localized, perhaps with a smaller extent, with a majority of impacts occurring
diving birds due to displacement from foraging intermittent, temporary impacts on diving intermittent, temporary, negligible impacts |in nearshore waters. Future offshore wind activities excluding the
areas if birds are present in the vicinity of pile- birds due to displacement from foraging areas |on diving birds due to displacement from proposed Project could cause similar impacts, but over a greater
driving activity. The extent of these impacts if birds are present in the vicinity of pile- foraging areas. No biologically significant  |temporal and spatial scale.
depends on pile size, hammer energy, and local driving activity. No biologically significant  |impacts on individuals or populations would
acoustic conditions. No biologically significant impacts on individuals or populations would |be expected. Negligible impacts associated with the Proposed Action with
impacts on individuals or populations would be be expected. ongoing and planned actions, equal to the sum of these impacts, if
expected. any, would not be expected to be biologically significant and no

noticeable change to the condition of birds in the geographic
analysis area are anticipated.
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Noise: Onshore
construction

Onshore construction is routinely used in generic

infrastructure projects. Equipment could
potentially cause displacement. Any
displacement would only be temporary and no
individual fitness or population-level impacts
would be expected.

Onshore construction will continue at
current trends. Some behavior
responses could range from escape
behavior to mild annoyance, but no
individual injury or mortality would
be expected.

Onshore construction could take place to
install onshore transmission cable and, in the
rare occasion, to make repairs. This activity
would occur intermittently in the geographic
analysis area for birds. Some behavior
responses could range from escape behavior to
mild annoyance, but no individual injury or
mortality would be expected.

All onshore construction required for the
Proposed Action would occur in previously
disturbed areas. The Proposed Action is
expected to cause localized and short-term,
negligible impacts, resulting in non-
biologically significant behavioral responses.

Onshore construction associated with the Proposed Action is
expected to cause localized, short-term, negligible impacts,
resulting in non-biologically significant behavioral responses.
Onshore impacts from ongoing and non-offshore activities are
expected to result in the same non-biologically significant behavior
responses, but across a greater temporal and spatial scale. Future
offshore wind, excluding the proposed Project, would also be
expected to cause only non-biologically significant behavior
responses. Negligible impacts associated with the Proposed Action
with ongoing and planned actions, equal to the sum of these
impacts, are anticipated to result in no noticeable change to the
condition of birds in the geographic analysis area.

Noise: Vessels

Section 3.11 discusses noise impacts from

vessels. Ongoing activities that contribute to this

sub-1PF include commercial shipping,
recreational and fishing vessels, and scientific

and academic research vessels. Sub-surface noise

from vessels could disturbed diving birds
foraging for prey below the surface. The
consequence to birds would be similar to noise
from G&G but likely less because noise levels
are lower.

Section 3.11 discusses noise impacts
from vessels.

Vessel noise associated with future offshore
wind development could disturb some
individuals, but they would likely acclimate to
the noise or move away, potentially resulting
in a temporary loss of habitat (BOEM 2012).
However, brief, temporary responses, if any,
would be expected to dissipate once the vessel
has passed or the individual has moved away.
No individual fitness or population-level
impacts would be expected.

Vessel noise associated with the Proposed
Action could disturb offshore bird species,
but they would likely acclimate to the noise
or move away, potentially resulting in a
temporary loss of habitat (BOEM 2012).
Brief, temporary responses, if any, would be
expected to dissipate once the vessel has
passed or the individual has moved away.
Non-measurable negligible impacts, if any,
to individuals or populations would be
expected.

Vessel noise from the Proposed Action is anticipated to cause small,
temporary, localized, non-measurable negligible impacts on birds,
if any. Vessel noise from ongoing activities and future non-offshore
wind activities is also expected to cause small, temporary, localized
impacts on birds. Vessel noise from future offshore wind activities
excluding the proposed Project is also expected to cause small,
temporary, localized impacts birds. Negligible impacts associated
with the Proposed Action with ongoing and planned actions, equal
to the sum of these impacts, are anticipated to result in no noticeable
change to the condition of birds in the geographic analysis area.

Presence of structures:
Entanglement, gear loss,
gear damage

Each year, 2,551 seabirds die from interactions
with U.S. commercial fisheries on the Atlantic
(Sigourney et al. 2019). Even more die due to
abandoned commercial fishing gear (nets); a

reduction in derelict fishing gear has a beneficial
impact on bird populations (Regular et al. 2013).

In addition, recreational fishing gear (hooks and
lines) is periodically lost on existing buoys,

pilings, hard protection, and other structures and

has the potential to entangle birds.

No future activities were identified
within the geographic analysis area
for birds other than ongoing
activities.

Development of the projects in the expanded
planned action scenario would install more
buoys and foundations. The installation of
2,066 foundations increases the chance that
drifting derelict gear becomes immobilized,
and thus reduces the chance that the
abandoned gear would cause additional harm
to birds and other wildlife. While debris
tangled with foundations may still pose a
hazard to marine life including birds,
implementation of surveys and gear removal
would further reduce potential long-term
intermittent risk.

The Proposed Action is expected to add up
to 102 foundations, increasing the chance
that drifting derelict gear becomes
immobilized and thus reducing the chance
that the abandoned gear would cause
additional harm to birds and other wildlife.
While debris tangled with foundations may
still pose a hazard to marine life including
birds, implementation of surveys and gear
removal would further reduce potential long-
term intermittent risk. Additionally, impacts
due to gear entanglement from recreational
fishing near the structures would likely be
localized, short-term, and difficult to detect,
although the risk of occurrence would persist
as long as the structures remain. The
proposed measure of annual remotely
operated, underwater vehicle surveys,
reporting, and monofilament and other
fishing-gear cleanup around WTG
foundations would minimize the potential for
impacts on birds. As such, impacts, if any
would be expected to be negligible.

The risk of impacts from this sub-IPF is proportional to the amount
of structures present. The Proposed Action would add up to

102 foundations, which could lead to negligible impacts including
injury or mortality due to recreational fishing. Ongoing
entanglement and gear loss/damage at existing structures also
periodically results in localized, short-term impacts. Future offshore
wind activities, not including the Proposed Action, would add
approximately 2,737 acres (11 km?) of scour/cable protection and
the vertical surfaces of up to 2,066 new foundations. In context of
reasonably foreseeable environmental trends, combined impacts
from this sub-IPF on birds from ongoing and planned actions,
including Alternative A, up to 2,066 foundations could immobilize
drifting derelict fishing gear plus the implementation of surveys and
gear removal would further reduce the expected negligible potential
long-term intermittent risk with beneficial impacts.

Presence of structures:
Fish aggregation

Structures, including tower foundations, scour
protection around foundations, and various
means of hard protection atop cables create
uncommon relief in a mostly flat seascape.
Structure-oriented fishes are attracted to these
locations. These impacts are local and can be

short-term to permanent. These fish aggregations

can provide localized, short-term to permanent,

New cables installed incrementally in
the geographic analysis area for birds
over the next 20 to 30 years would
likely require hard protection atop
portions of the cables (see New cable
emplacement/ maintenance row). Any
new towers, buoys, or piers would
also create uncommon relief in a

A total of 2,066 new structures added
intermittently over an assumed 6- to 10-year
period could attract structure-oriented fishes
while the structures remain. Abundance of
certain fishes may increase and result in
increased foraging opportunities for some bird
species. Recreational fishing, both personal
and for-hire, may also increase, which could

A total of 102 new structures and 151 acres
(0.6 km?) of scour/cable protection would be
added. Foundations would remain for the life
of the Proposed Action, and scour/cable
protection would permanently remain until
decommissioning. Structure-oriented fishes
could be attracted to these locations.
Abundance of certain fishes may increase

The installation of 102 new structures and 151 acres (0.6 km?) of
scour/cable protection associated with the Proposed Action is
expected to cause localized impacts on birds that may be either
short-term to permanent and may be beneficial or adverse. Existing
structures and future non-offshore wind structures are expected to
cause similar localized impacts on birds through this sub-I1PF. The
estimated 2,066 offshore wind structures other than those associated
with the Proposed Action are also expected to cause similar
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beneficial impacts on some bird species due to
increased prey species availability. Likewise,
structures may attract recreational fishing.

mostly flat seascape. Structure-
oriented fishes could be attracted to
these locations. Abundance of certain
fishes may increase. These impacts
are expected to be local and may be
short-term to permanent. These fish
aggregations can provide localized,
short-term to permanent beneficial
impacts on some bird species due to
increased prey species availability.

lead to impacts on birds (see Presence of
Structures: Entanglement, gear loss/damage
row). These impacts are expected to be local
and may be short-term to permanent.

and result in increased foraging opportunities
for some bird species, leading to minor
beneficial impacts. Recreational fishing,
both personal and for-hire, may also
increase, which could lead to negligible
impacts on birds (see Presence of Structures:
Entanglement, gear loss/damage row). These
impacts are expected to be local and may be
short-term to permanent.

localized impacts on birds through this sub-IPF. In context of
reasonably foreseeable environmental trends, combined impacts
from this sub-IPF on birds from ongoing and planned actions,
including Alternative A, is anticipated to cause many localized,
short-term to permanent, negligible impacts and may lead to
moderate beneficial impacts due to the anticipated reef effect.
BOEM does not anticipate that this sub-1PF would result in
considerable changes in bird distributions across the geographic
analysis area for birds.

Presence of structures:
Migration disturbances

A few structures are scattered about the offshore
geographic analysis area for birds. The area
includes an assortment of navigation and weather
buoys plus a handful of light towers (NOAA
2020). Migrating birds can easily fly around or
over these sparely distributed structures.

The infrequent installation of future
new structures in the marine
environment over the next 30 years
would not be expected to result in
migration disturbances.

Offshore wind-related activities would add up
to 2,066 structures (turbines and ESPs) plus
buoys. Based on the assumption that structures
would be spaced 1 nautical mile

(1.9 kilometers) apart, ample space between
WTGs would allow birds that are not flying
above WTGs to fly through without changing
course or to make minor course corrections to
avoid operating WTGs. Course corrections
made by migratory birds to avoid a project or
individual WTG would be relatively minor
when compared to the distances traveled
during seasonal migrations. Impacts, if any,
resulting from additional energy expenditure
would not be expected to result in individual
fitness or population-level impacts.

Up to 100 turbines plus two ESPs could be
installed that would remain for the life of the
Proposed Action. Most birds that are not
flying above the towers would be able to fly
between individual towers or make minor
course corrections. Course corrections made
by migratory birds to avoid individual
operating WTGs would be relatively minor
when compared to the distances traveled
during seasonal migrations. Similarly, some
species may avoid the entire WDA during
migration; however, impacts, if any,
resulting from additional energy expenditure
would be expected to result in non-
measurable, negligible impacts and no
individual fitness or population-level impacts
would be expected.

The non-measurable, negligible impacts on birds from this sub-IPF
under the Proposed Action could include non-biologically
significant increased energy expenditure due to minor course
correction to avoid individual WTGs or the entire WDA. Ongoing
activities and future non-offshore wind would not be expected to
have any impacts on migrating birds. Offshore structures associated
with future offshore wind (excluding the proposed Project) would
likely result in multiple and/or larger-scale course corrections, but
the overall impacts on individuals would still be considered low,
and no biologically significant impacts would be expected. In
context of reasonably foreseeable environmental trends, combined
impacts from this sub-IPF on birds from ongoing and planned
actions, including Alternative A, are expected to be long-term but
localized, with non-biologically significant negligible impacts
expected to result. The Proposed Action would have little to no
influence on overall impacts through this sub-IPF.

Presence of structures:
Turbine strikes,
displacement, and
attraction

A few structures are in the offshore geographic
analysis area for birds. The area has an
assortment of navigation and weather buoys plus
a handful of light towers (NOAA 2020). Given
the limited number of structures currently in the
geographic analysis area, individual- and
population-level impacts due to displacement
from current foraging habitat would not be
expected. Stationary structures in the offshore
environment would not be expected to pose a
collision risk to birds. Some birds like
cormorants and gulls may be attracted to these
structures and opportunistically roost on these
structures.

The infrequent installation of future
new structures in the marine
environment over the next 30 years
would not be expected to result in an
increase in collision risk or to result
in displacement. Some potential for
attraction and opportunistic roosting
exists, but would be expected to be
limited given the limited anticipated
number of structures.

Offshore wind development would add up to
2,066 structures (turbines and ESPs) plus
buoys. Individual WTG and project spacing
would allow individuals to avoid individual
operating WTGs, individual offshore wind
facilities, or all offshore lease areas, resulting
in non-biologically significant increased
energy expenditure. The greatest risk to birds
associated with future offshore wind
development is expected to be fatal
interactions with operating WTGs. Some level
of mortality can be assumed at future
operating offshore wind facilities, though
migrating and/or foraging individuals would
not be exposed to all the proposed projects,
and no population-level impacts would be
expected. Based on the mortality rate of

6.9 birds per turbine in the Eastern United
States (Loss et al. 2013), an estimated
13,945 birds could be killed annually due to
the 2,021 WTGs anticipated under the
expanded planned action scenario. Collision
risk models predict that 75 marine birds would
be killed annually. The addition of WTGs to
the offshore environment would result in
increased functional loss of habitat for those
species with higher displacement sensitivity;

Up to 100 turbines and two ESPs could be
installed. Birds that are not flying above
WTGs would be able to fly between
individual towers or make minor course
corrections. Course corrections made by
migratory birds to avoid individual WTG, or
the entire proposed WDA, would be
relatively minor when compared to the
distances traveled during seasonal
migrations. Impacts, if any, resulting from
additional energy expenditure would be
negligible and would not be expected to
result in individual fitness or population-
level impacts. Given the known annual
mortality of 234,000 birds at terrestrial wind
facilities, some mortality due to the Proposed
Action could occur, though use of the WDA
by those species with higher collision
sensitivity is expected to be low, resulting in
negligible to minor impacts

(Figure A.8.3-2). For those species with
higher displacement sensitivity, the WDA
would no longer provide suitable foraging
habitat; however, foraging habitat exists
outside the WDA and would remain
available. Some potential for attraction and
opportunistic roosting on new structures

Some turbine strikes could occur as a result of the Proposed Action,
though the extent to which this mortality would affect resident and
migrant populations of birds is unclear at this time. Given the low
expected use of the WDA, these impacts would be negligible to
minor. Those species with higher displacement sensitivity would be
expected to avoid the Proposed Action, resulting in non-measurable
negligible impacts. Conversely, the presence of structures may
result in minor beneficial impacts due to the anticipated reef effect.
Ongoing and future non-offshore wind activities would not have
any impact on birds. WTGs associated with future offshore wind
(excluding the Proposed Action) would be expected to result in a
greater number of strikes due to the much larger number of WTGs.
Similarly, under the expanded planned action scenario, a much
larger area of habitat would be unavailable to foraging individuals
of species with higher displacement sensitivity. In context of
reasonably foreseeable environmental trends, combined impacts
from this sub-IPF on birds from ongoing and planned actions,
including Alternative A, are expected to range from negligible to
moderate as most of the assumed WTG strikes would be attributed
to future offshore wind development (excluding the Proposed
Action) and may also result in long-term moderate beneficial
impacts due to the large number of structures.
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however, substantial foraging habitat for
resident birds would remain available outside
the proposed offshore lease areas, and no
individual fitness or population-level impacts
would be expected to occur. Some potential
for attraction and opportunistic roosting on
new structures associated with future offshore
wind development exists, and could result in
increased exposure to operating WTGs.

associated with future offshore wind
development exists, and could result in
increased exposure to operating WTGs.

Traffic: Aircraft

General aviation accounts for approximately two
bird strikes per 100,000 flights (Dolbeer et al.
2019). Additionally, aircraft are used for
scientific and academic surveys in marine
environments.

Bird fatalities associated with general
aviation would be expected to
increase with the current trend in
commercial air travel. Aircraft would
continue to be used to conduct
scientific research studies as well as
wildlife monitoring and pre-
construction surveys. These flights
would be well below the

100,000 flights and no bird strikes
would be expected to occur.

Aircraft would continue to be used to at the
same rate to conduct wildlife surveys during
the post-construction phase. The amount of
flight activity is not expected to change from
current levels. Aircraft may be used to
transport construction, operations, and
maintenance crews. The level of use would be
modest and well below 100,000 flights per
year; therefore, bird strikes due to flights
associated with future offshore wind
development are expected to be highly
unlikely.

Aircraft would be used to conduct Project-
level wildlife surveys, which could amount
to a dozen or two flights per year.
Additionally, aircraft may be used to
transport construction and maintenance
crews. The number of flights for transport
and surveys would be well below

100,000 flights and bird strikes from Project-
related flights are expected to be negligible
and highly unlikely.

The Proposed Action would lead to negligible impacts on birds for
this sub-IPF. Ongoing and future non-offshore wind developments
are expected to continue at current levels and two bird strikes per
100,000 flights would be expected to continue. Future offshore
wind developments would not be expected to lead to any impacts
for this sub-IPF. In context of reasonably foreseeable environmental
trends, combined impacts from this sub-I1PF on birds from ongoing
and planned actions, including Alternative A would have little to no
influence and negligible overall impacts on birds relative to this
sub-1PF.

Land disturbance:
Onshore construction

Onshore construction activity will continue at
current trends. There is some potential for
impacts associated with habitat loss and
fragmentation. No individual or population-level
impacts would be expected.

Future non-offshore wind
development would continue to occur
at the current rate. This development
has the potential to result in habitat
loss, but would not be expected to
result in injury or mortality of
individuals.

A small amount of construction impacts
associated with onshore power infrastructure
would be required to tie future offshore wind
energy projects to the electric grid. Typically,
this would require only small amounts of
habitat removal, if any. As such, this sub-IPF
is not expected to appreciably contribute to
impacts on birds.

The Vineyard Wind 1 Project would require
temporary habitat alteration within existing
public utility ROW. Clearing, grading, and
excavations would temporarily alter existing
habitat, which is primarily grassland and
small shrubs. The noise generated by
construction activities, as well as the
physical changes to the space, could render
an area temporarily unsuitable for birds.
Given the nature of the existing habitat, its
abundance on the landscape, and the
temporary nature of construction, the
temporary impacts on bird species that
frequent this forest edge/managed grassland
ecosystem are expected to be negligible.

Onshore construction associated with the Proposed Action is
expected to cause localized, short-term, negligible impacts,
resulting in non-biologically significant behavioral responses.
Onshore impacts from ongoing and non-offshore activities are
expected to result in the same non-biologically significant behavior
responses, but across a greater temporal and spatial scale. Future
offshore wind, excluding the proposed Project, would also be expect
to cause only non-biologically significant behavioral responses.
Negligible impacts associated with the Proposed Action and
ongoing and planned actions, equal to the sum of these impacts, are
anticipated to result in no noticeable change to the condition of
birds in the geographic analysis area.

Climate change:
Warming and sea level
rise, storm
severity/frequency

Increased storm frequency and severity during
the breeding season can reduce productivity of
bird nesting colonies and kill adults, eggs, and
chicks.

No future activities were identified
within the geographic analysis area
for birds other than ongoing
activities.

Impacts are the same as under Ongoing
Activities for this sub-IPF. Section A.8.1
discusses the contribution of these activities to
climate change.

Impacts are the same as under Ongoing
Activities for this sub-IPF. Section A.8.1
discusses the contribution of these activities
to climate change.

This sub-1PF may contribute to reduced growth or the decline of
bird prey resources. Because this sub-IPF is a global phenomenon,
impacts on birds though this sub-IPF would be the same for the
Proposed Action, ongoing activities, future non-offshore wind
activities, and future offshore wind activities. Section A.8.1
discusses the contribution of these activities to climate change.

Climate change: Ocean
acidification

Increasing ocean acidification may affect prey
species upon which some birds feed and could
lead to shifts in prey distribution and abundance.
Intensity of impacts on birds is speculative.

No future activities were identified
within the geographic analysis area
for birds other than ongoing
activities.

Impacts are the same as under Ongoing
Activities. Section A.8.1 discusses the
contribution of these activities to climate
change.

Impacts are the same as under Ongoing
Activities for this sub-IPF. Section A.8.1
discusses the contribution of these activities
to climate change.

This sub-IPF may contribute to reduced growth or the decline of
bird prey resources and may lead to impacts on prey abundance and
distribution. Because this sub-IPF is a global phenomenon, impacts
on birds though this sub-1PF would be the same for the Proposed
Action, ongoing activities, future non-offshore wind activities, and
future offshore wind activities. Section A.8.1 discusses the
contribution of these activities to climate change.
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Climate change:
Warming and sea level
rise, altered
habitat/ecology

Climate change, influenced in part by GHG
emissions, is expected to continue to contribute
to a gradual warming of ocean waters over the
next 30 years, influencing the distribution of bird
prey resources.

No future activities were identified
within the geographic analysis area
for birds other than ongoing
activities.

Impacts are the same as under Ongoing
Activities for this sub-IPF. Section A.8.1
discusses the contribution of these activities to
climate change.

Impacts are the same as under Ongoing
Activities for this sub-IPF. Section A.8.1
discusses the contribution of these activities
to climate change.

This sub-IPF may contribute to reduced growth or the decline of
bird prey resources and may lead to impacts on prey abundance and
distribution. Because this sub-IPF is a global phenomenon, impacts
on birds though this sub-1PF would be the same for the Proposed
Action, ongoing activities, future non-offshore wind activities, and
future offshore wind activities. Section A.8.1 discusses the
contribution of these activities to climate change.

Climate change:
Warming and sea level
rise, altered migration
patterns

Birds rely on cues from the weather to start
migration. Wind direction and speed influence
the amount of energy used during migration. For
nocturnal migrants, wind assistance is projected
to increase across eastern portions of the
continent (0.32 m/s; 9.6%) during spring
migration by 2091, and wind assistance is
projected to decrease within eastern portions of
the continent (0.17 m/s; 6.6%) during autumn
migration (La Sorte et al. 2019).

No future activities were identified
within the geographic analysis area
for birds other than ongoing
activities.

Impacts are the same as under Ongoing
Activities for this sub-IPF. Section A.8.1
discusses the contribution of these activities to
climate change.

Impacts are the same as under Ongoing
Activities for this sub-IPF. Section A.8.1
discusses the contribution of these activities
to climate change.

This sub-IPF may contribute to impacts through changes to cues
related to migration timing and the potential for wind assistance
during migration periods. Because this sub-1PF is a global
phenomenon, impacts on birds though this sub-I1PF would be the
same for the Proposed Action, ongoing activities, future non-
offshore wind activities, and future offshore wind activities.
Section A.8.1 discusses the contribution of these activities to
climate change.

Climate change:
Warming and sea level
rise, property/
infrastructure damage

This sub-IPF would have no impacts on birds.

No future activities were identified
within the geographic analysis area
for birds other than ongoing
activities.

Impacts are the same as under Ongoing
Activities for this sub-IPF. Section A.8.1
discusses the contribution of these activities to
climate change.

Impacts are the same as under Ongoing
Activities for this sub-IPF. Section A.8.1
discusses the contribution of these activities
to climate change.

This sub-IPF would not contribute to impacts on birds.

Climate change:
Warming and sea level
rise, protective measures
(barriers, seawalls)

The proliferation of coastline protections have
the potential to result in long-term, high-
consequence, impacts on bird nesting habitat.

No future activities were identified
within the geographic analysis area
for birds other than ongoing
activities.

Impacts are the same as under Ongoing
Activities for this sub-IPF. Section A.8.1
discusses the contribution of these activities to
climate change.

Impacts are the same as under Ongoing
Activities for this sub-IPF. Section A.8.1
discusses the contribution of these activities
to climate change.

This sub-IPF may contribute to impacts through loss or
modification of currently suitable nesting habitat. Because this sub-
IPF is a global phenomenon, impacts on birds though this sub-1PF
would be the same for the Proposed Action, ongoing activities,
future non-offshore wind activities, and future offshore wind
activities. Section A.8.1 discusses the contribution of these activities
to climate change.

Climate change:
Warming and sea level
rise, increased disease
frequency

Climate change, influenced in part by GHG
emissions, is expected to continue to contribute
to a gradual warming of ocean waters over the
next 30 years, influencing the frequencies and
distributions of various diseases of birds.

No future activities were identified
within the geographic analysis area
for birds other than ongoing
activities.

Impacts are the same as under Ongoing
Activities for this sub-IPF. Section A.8.1
discusses the contribution of these activities to
climate change.

Impacts are the same as under Ongoing
Activities for this sub-IPF. Section A.8.1
discusses the contribution of these activities
to climate change.

This sub-IPF may contribute to changes in the frequency and
distribution of bird diseases. Because this sub-IPF is a global
phenomenon, impacts on birds through this sub-1PF would be the
same for the Proposed Action, ongoing activities, future non-
offshore wind activities, and future offshore wind activities. Section
A.8.1 discusses the contribution of these activities to climate
change.

ADLS = Aircraft Detection Light System; BMP = best management practice; BOEM = Bureau of Ocean Energy Management; ESP = electrical service platform; FAA = Federal Aviation Administration; FCC = Federal Communications Commission; G&G = Geological and Geophysical; GHG = greenhouse
gas; hazmat = hazardous materials; IPF = impact-producing factor; km? = square kilometers; mg/L = milligrams per liter; m/s = meter per second; OCS = outer continental shelf; ROW = right-of-way; USCG = U.S. Coast Guard; WDA = wind development area; WTG = wind turbine generator
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A.8.4. Bats

A.8.4.1. No Action Alternative and Affected Environment

This section discusses existing bat resources in the geographic analysis area for bats, as described in Table A-1
and shown on Figure A.7-16. Specifically, the geographic analysis area for bats includes the U.S. East Coast,
from Maine to Florida, and extends 100 miles (161 kilometers) offshore and 100 miles (161 kilometers) inland to
capture the movement range for species in this group. Table A.8.4-1 describes baseline conditions and impacts,
based on IPFs assessed, of ongoing and future activities other than offshore wind, which is discussed below.

Nine species of bats occur within Massachusetts, eight of which may be present in the onshore portions of the
proposed Project area (Table A.8.4-2). Bat species consist of two distinct groups based upon their overwintering
strategy: cave-hibernating bats (cave bats) and migratory tree bats (tree bats). Bats are terrestrial species that
spend almost their entire lives on or over land. On occasion, tree bats may potentially occur offshore during
spring and fall migration and under very specific conditions like low wind and high temperatures. Recent studies,
combined with historical anecdotal accounts, indicate that migratory tree bats sporadically travel offshore during
spring and fall migration, with 80 percent of acoustic detections occurring in August and September (Dowling et
al. 2017; Hatch et al. 2013; Pelletier et al. 2013; Stantec 2016). However, unlike tree bats, the likelihood of
detecting a Myotis species or other cave bat is substantially less in offshore areas (Pelletier et al. 2013).
Regionally, both resident and migrant tree and cave bat species occur on islands within Nantucket Sound,
indicating that over-water crossings do occur (MMS 2008). Dowling et al. (2017) documented little brown bats
(Myotis lucifugus) and eastern red bats (Lasiurus borealis) leaving Nantucket Island and crossing open water in
August and September, which is consistent with the migratory chronology of these species. In all cases, these
movements were toward shore and away from the WDA.. Pre-construction studies at the Block Island Wind Farm
indicate that bat use of Block Island is largely limited to the island and nearshore waters, with limited acoustic
detections in offshore habitats (TetraTech 2012a). Similarly, no identifiable bat echolocation calls were detected
at the Cape Wind Energy Project area or adjacent open water in Nantucket Sound during monthly surveys in 2013
conducted by Cape Wind Associates from April to October (ESS 2014).

Table A.8.4-2: Bat Species Potentially Present in Massachusetts

Common Name | Scientific Name | State Status | Federal Status
Cave Bats
Big brown bat Eptesicus fuscus
Eastern small-footed bat Myotis leibii E
Little brown bat Myotis lucifugus E
Northern long-eared bat Myotis septentrionalis E T
Indiana bat @ Myotis sodalis E E
Tri-colored bat Perimyotis subflavus E
Tree Bats
Silver-haired bat Lasionycteris noctivagans
Eastern red bat Lasiurus borealis
Hoary bat Lasiurus cinereus

Source: BOEM 2012; USFWS 2015

E = Endangered; T = Threatened
& Does not occur in eastern Massachusetts

Existing data from meteorological buoys provide the best opportunity to further define bat use of open-water
habitat far from shore where Vineyard Wind would site the proposed Project WTGs. Despite significant distance
from any suitable terrestrial habitat, all five meteorological buoys in the Gulf of Maine detected bats; however,
detection rates were the lowest at these sites and use was sporadic when compared to sites located on offshore
islands (Stantec 2016). Of the relatively few (372) bat passes recorded at offshore buoys, only 14 (4 percent) were
attributed to cave bats (Stantec 2016), confirming the very limited use of open water habitats by cave bats. Given
these data, the potential exists for some migratory tree bats to encounter offshore facilities during spring and fall
migration. BOEM expects this exposure risk to be limited to very few individual tree bats and to occur, if at all,
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during migration. Given the distance of the WDA from shore, BOEM does not expect foraging bats to encounter
operating WTGs outside spring and fall migration.

The onshore areas in the region of the Proposed Action include forested habitats that provide features suitable for
use by roosting and/or foraging bats (COP Volume IlI; Epsilon 2020b), as well as dense residential, industrial,
and commercial development. All eight species of bats with the potential to occur in eastern Massachusetts may
be present near the onshore facilities. The federally threatened northern long-eared bat (Myotis septentrionalis)
occurs throughout Massachusetts, including Cape Cod, Martha’s Vineyard, and Nantucket. See the BA for further
details on this species (BOEM 2020b). The federally endangered Indiana bat (Myotis sodalis) is not known to
occur in the greater Cape Cod region and this section therefore does not discuss it further. Several state
endangered species—the eastern small-footed bat (M. leibii), the little brown bat, and the tri-colored bat
(Perimyotis subflavus)—may occur within the onshore portions of the proposed Project area and may have been
heavily impacted by white nose syndrome (WNS), a fungal bat disease in the United States resulting in mortality
as high as 90 percent at some hibernation sites (Blehart et al. 2009; Gargas et al. 2009; Turner et al. 2011). The
terrestrial ecology of northern long-eared bats is well understood; these bats forage under closed canopy ridges
and hillsides, typically relatively close to occupied roost trees (Brack and Whitaker 2001; Broders et al. 2006;
Henderson and Broders 2008; Lacki et al. 2009; Owen et al. 2002). Although the presence of northern long-eared
bats on Martha’s Vineyard and Nantucket illustrate that the species has the ability to cross open water habitats,
there are no records of northern long-eared bats migrating to and from islands to the mainland (BOEM 2015b;
Dowling et al. 2017; Pelletier et al. 2013). Therefore, it is extremely unlikely that northern-long eared bats would
fly over the open ocean near the WDA. Similarly, it is very unlikely that state-endangered eastern small-footed,
little brown, or tri-colored bats would encounter offshore facilities during migration (BOEM 2015b; Pelletier et al.
2013). On May 24, 2019, BOEM used the Information for Planning and Consultation tool to determine what
conservation measures, if any, would be required to minimize potential impacts on the northern long-eared bat
during tree-clearing activities for the onshore substation. USFWS confirmed that the proposed tree-clearing
activities would comply with the USFWS’s January 5, 2016, Programmatic Biological Opinion, which satisfies
USFWS responsibilities relative to the northern long-eared bat for this action under ESA Section 7(a)(2) (USFWS
2020a). Specifically, there are no known occupied hibernacula sites within 0.25 mile (0.4 kilometer) or maternal
roost sites within 150 feet (45.7 meters) of the proposed substation site; in fact, the closest known hibernacula and
maternal roost sites are 65 miles (104.6 kilometers) and 11.3 miles (18.2 kilometers) away, respectively

(Mass Wildlife 2020).

Bats within the geographic analysis area are subject to pressure from ongoing activities, generally associated with
onshore impacts, including onshore construction and climate change. Onshore construction activities, and
associated impacts, are expected to continue at current trends and have the potential to result in impacts on bat
species. Impacts associated with climate change have the potential to reduce reproductive output and increase
individual mortality and disease occurrence. Additionally, cave bat species, including the northern long-eared bat,
are experiencing drastic declines due to WNS. In Massachusetts, the eastern small-footed bat’s population status
is unknown, but WNS and human disturbances during hibernation threaten it (Mass Wildlife 2015a). The little
brown bat was once the most abundant bat species in this region, but has suffered greatly from WNS (Mass
Wildlife 2015b). Likewise, WNS has devastated the tri-colored bat in the last ten years (Mass Wildlife 2015c).
Proposed Project-related impacts have the potential to result in impacts on cave bat populations already affected
by WNS. The unprecedented mortality of more than 5.5 million bats in northeastern North America as of 2015
reduces the likelihood of many individuals being present within the onshore portions of the proposed Project area
(USFWS 2015). However, given the drastic reduction in cave bat populations in the region, the biological
significance of mortality resulting from the Proposed Action, if any, may be increased.

Under the No Action Alternative, the proposed Project would not be built. If the Vineyard Wind 1 Project is not
approved, then impacts from the proposed Project (Section A.8.4.2) would not occur as proposed. Impacts from
ongoing, future non-offshore wind, and future offshore wind activities would likely still occur (Table A.8.4-1).
Although the impacts from a substitute project may differ in location and time, depending on where and when
offshore wind facilities are developed to meet the remaining demand, the nature of impacts and the total number
of WTGs would be similar either with or without the Proposed Action. In other words, future offshore wind
facilities capable of generating 9,404 MW could still be built in the RI and MA Lease Areas under the No Action

A-128



Vineyard Wind 1 Offshore Wind Energy Project—FEIS Appendix A—Planned Action Offshore Wind Scenario and
Assessment of Resources with Minor Impacts

Alternative, although none would be built before 2022. Therefore, the impacts on bats would be similar, but the
exact impact would not be the same due to temporal and geographical differences. The following analysis
addresses reasonably foreseeable offshore wind projects that fall within the geographic analysis area and
considers the assumptions included in Section 1.7 and here in Appendix A. The No Action Alternative would
forgo post-construction acoustic monitoring for bats and annual mortality reporting that Vineyard Wind has
committed to performing, the results of which could provide an understanding of the effects of offshore wind
development, benefit the future management of these species, and inform planning of other offshore development;
however, ongoing and future surveys and monitoring could still supply similar data.

A.8.4.1.1. Future Offshore Wind Activities (without Proposed Action)
BOEM expects future offshore wind activities to affect bats through the following primary IPFs.

Noise: Anthropogenic noise on the OCS associated with future offshore wind development, including noise from
pile-driving and construction activities, has the potential to impact bats on the OCS. Additionally, onshore
construction noise has the potential to impact bats. BOEM anticipates that these impacts would be temporary and
highly localized.

In the expanded planned action scenario, the construction of 2,066 offshore structures would create noise and may
temporarily impact some migrating tree bats, if conducted at night during spring or fall migration. The greatest
impact of noise is likely to be caused by pile-driving activities during construction. Noise from pile driving would
occur during installation of foundations for offshore structures at a frequency of 4 to 6 hours at a time over a 6- to
10-year period. Construction activity would be short-term, temporary, and highly localized. Auditory impacts are
not expected to occur as recent research has shown that bats may be less sensitive to temporary threshold shifts
than other terrestrial mammals (Simmons et al. 2016). Habitat- related impacts (i.e., displacement from potentially
suitable habitats) could occur as a result of construction activities, which could generate noise sufficient to cause
avoidance behavior by individual migrating tree bats (Schaub et al. 2008). These impacts would likely be limited
to behavioral avoidance of pile-driving and/or construction activity, and no temporary or permanent hearing loss
would be expected (Simmons et al. 2016). However, these impacts are highly unlikely to occur, as little use of the
OCS is expected, and only during spring and fall migration.

Some potential for short-term, temporary, localized habitat impacts arising from onshore construction noise
exists; however, no auditory impacts on bats would be expected to occur. Recent literature suggests that bats are
less susceptible to temporary or permanent hearing loss due to exposure to intense sounds (Simmons et al. 2016).
Impacts are expected to be limited to individuals roosting adjacent to onshore construction locations. Nighttime
work may be required on an as-needed basis. Some temporary displacement and/or avoidance of potentially
suitable foraging habitat could occur, but these impacts would not be expected to be biologically significant.
Some bats roosting in the vicinity of construction activities may be disturbed during construction, but would be
expected to move to a different roost farther from construction noise. This would not be expected to result in any
impacts, as frequent roost switching is common among bats (Hann et al. 2017; Whitaker 1998).

Non-routine activities associated with the offshore wind facilities would generally require intense, temporary
activity to address emergency conditions. The noise made by onshore construction equipment or offshore repair
vessels could temporarily deter bats from approaching the site of a given non-routine event. Impacts on bats, if
any, would be temporary and last only as long as repair or remediation activities were necessary to address these
non-routine events.

Given the temporary and localized nature of potential impacts and the expected biologically insignificant response
to those impacts, no individual fitness or population-level impacts would be expected to occur as a result of
onshore or offshore noise associated with future offshore wind development.

Presence of structures: Using the assumptions in Table A-4, the expanded planned action scenario would
include up to 2,066 WTGs and ESPs on the OCS that could result in potential impacts on bats. Cave bats
(including the federally threatened northern long-eared bat and the state-endangered small-footed bat, little brown
bat, and tri-colored bat), do not tend to fly offshore (even during fall migration) and, therefore, exposure to
construction vessels during construction or maintenance activities, or the rotor-swept area of operating WTGs in
the lease areas is expected to be negligible, if exposure occurs at all (BOEM 2015b; Pelletier et al. 2013).
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Tree bats, however, may pass through the offshore WDAs during the fall migration, with limited potential for
migrating bats to encounter vessels during construction and decommissioning of WTGs, ESPs, and OECCs,
although structure and vessel lights may attract bats due to increased prey abundance. As discussed above, while
bats have been documented at offshore islands, relatively little bat activity has been documented in open water
habitat similar to the conditions in the WDA. Several authors, such as Cryan and Barclay (2009), Cryan et al.
(2014) and Kunz et al. (2007), discuss several hypotheses as to why bats may be attracted to WTGs. Many of
these, including the creation of linear corridors, altered habitat conditions, or thermal inversions, would not apply
to WTGs on the Atlantic OCS (Cryan and Barclay 2009; Cryan et al. 2014; Kunz et al. 2007). Other hypotheses
associated with the Atlantic OCS regarding bat attraction to WTGs include bats perceiving the WTGs as potential
roosts, potentially increased prey base, visual attraction, disorientation due to electromagnetic fields or
decompression, or attraction due to mating strategies (Arnett et al. 2008; Cryan 2007; Kunz et al. 2007).
However, no definitive answer as to why, if at all, bats are attracted to WTGs has been postulated, despite
intensive studies at onshore wind facilities. As such, it is possible that some bats may encounter, or perhaps be
attracted to, the expected 2,066 structures (ESPs and non-operational WTG towers) to opportunistically roost or
forage. However, bats echolocation abilities and agility make it unlikely that these stationary objects (ESPs and
non-operational WTGs) or moving vessels would pose a collision risk to migrating individuals; this assumption is
supported by the evidence that bat carcasses are rarely found at the base of onshore turbine towers (Choi et

al. 2020).

Tree bat species that may encounter the operating WTGs in the offshore lease areas include the eastern red bat,
the hoary bat (L. cinereus), and the silver-haired bat (Lasionycteris noctivagans). Offshore operations and
maintenance would present a seasonal risk factor to migratory tree bats that may utilize the offshore habitats
during fall migration. While some potential exists for migrating tree bats to encounter operating WTGs during fall
migration, the overall occurrence of bats on the OCS is relatively very low (Stantec 2016), and unlike terrestrial
migration routes, there are no landscape features that would concentrate bats and thereby increase exposure to the
WDAs. Given the expected infrequent and limited use of the OCS by migrating tree bats, very few individuals
would be expected to encounter operating WTGs or other structures associated with future offshore wind
development. With the proposed 1-nautical-mile (1.9-kilometer) spacing between structures associated with future
offshore wind development and the distribution of anticipated projects, individual bats migrating over the OCS
within the rotor-swept area of project WTGs would likely pass through projects with only slight course
corrections, if any, to avoid operating WTGs due to the fact that unlike terrestrial migration routes, there are no
landscape features that would concentrate migrating tree bats and increase exposure to WDASs on the OCS
(Baerwald and Barclay 2009; Cryan and Barclay 2009; Fiedler 2004; Hamilton 2012; Smith and McWilliams
2016). Additionally, the potential collision risk to migrating tree bats varies with climatic conditions; for example,
bat activity is associated with relatively low wind speeds and warm temperatures (Arnett et al. 2008; Cryan and
Brown 2007; Fiedler 2004; Kerns et al. 2005). Given the rarity of tree bats in the offshore environment, the
turbines being widely spaced, and the patchiness of projects, the likelihood of collisions is expected to be low.
Additionally, the likelihood of a migrating individual encountering one or more operating WTGs during adverse
weather conditions is extremely low, as bats have been shown to suppress activity during periods of strong winds,
low temperatures, and rain (Arnett et al. 2008; Erickson et al. 2002).

Land disturbance: A small amount of infrequent construction impacts associated with onshore power
infrastructure would be required over the next 6 to 10 years to tie future offshore wind energy projects to the
electric grid. Typically, this would require only small amounts of habitat removal, if any, and would occur in
previously disturbed areas. Short-term, temporary impacts associated with habitat loss or avoidance during
construction may occur, but no injury or mortality of individuals would be expected. As such, onshore
construction activities associated with future offshore wind development would not be expected to appreciably
contribute to overall impacts on bats.

In addition to electrical infrastructure, some amount of habitat conversion may result from port expansion
activities required to meet the demands for fabrication, construction, transportation, and installation of wind
energy structures. The general trend along the coastal region from Virginia to Maine is that port activity will
increase modestly and require some conversion of undeveloped land to meet port demand. This conversion will
result in permanent habitat loss for local bat populations. However, the incremental increase from future offshore
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wind development would be a minimal contribution in the port expansion required to meet increased commercial,
industrial, and recreational demand (BOEM 2019b). The current bearing capacity of existing ports was considered
suitable for wind turbines, requiring no port modifications for supporting offshore wind energy development
(DOE 2014).

Climate change: IPFs related to climate change, including increased storm severity/frequency and increased
disease frequency, have some potential to result in impacts on bats, although the intensity and extent of these
potential impacts are speculative at this time. A discussion of activities that contribute to climate change IPFs is
provided in Section A.8.1.

Other Considerations: The federally threatened northern long-eared bat is the only bat species listed under the
ESA that may be affected by the proposed Project. Ongoing activities, future non-offshore wind activities, and
future offshore wind activities other than the proposed Project may also affect the northern long-eared bat. As
described above and discussed further in the BA (BOEM 2020b), the possibility of impacts to the northern long-
eared bat would be limited to onshore impacts, generally during onshore facilities construction.

A.8.4.1.2. Conclusions for the No Action Alternative

Under the No Action Alternative, bats would continue to follow current regional trends and respond to current
and future environmental and societal activities.

While the proposed Project would not be built as proposed under the No Action Alternative, BOEM expects
ongoing activities, future non-offshore wind development, and future offshore wind development to have
continuing temporary to permanent impacts (disturbance, displacement, injury, mortality, and habitat conversion)
on bats primarily through the onshore construction impacts, the presence of structures, and climate change.
BOEM anticipates that the potential impacts of ongoing activities would be negligible. In addition to ongoing
activities, BOEM anticipates that the impacts of planned actions other than offshore wind development may also
contribute to impacts on bats, including increasing onshore construction (Table A.8.4-1), but that these impacts
would be negligible. BOEM expects the combination of ongoing and planned actions other than offshore wind
development to result in negligible impacts on bats.

Considering all the IPFs together, BOEM anticipates that the overall impacts associated with future offshore wind
activities in the geographic analysis area would result in negligible adverse impacts because of ongoing climate
change, interactions with operating WTGs on the OCS, and onshore habitat loss. Future offshore wind activities
are not expected to materially contribute to the IPFs discussed above. Given the infrequent and limited anticipated
use of the OCS by migrating tree bats during spring and fall migration, and given that cave bats do not typically
occur on the OCS, none of the IPFs associated with future offshore wind activities that occur offshore would be
expected to appreciably contribute to overall impacts on bats. Some potential for temporary disturbance and
permanent loss of onshore habitat may occur as a result of future offshore wind development. However, habitat
removal is anticipated to be minimal when compared with other past, present, and reasonably foreseeable
activities, and any impacts resulting from habitat loss or disturbance would not be expected to result in individual
fitness or population-level effects within the geographic analysis area.

A.8.4.2. Consequences of Alternative A

The following proposed-Project design parameters (Appendix G) would influence the magnitude of the impacts
on bats:

e The new onshore substation, which would require the removal of forested habitat that is potentially suitable
for roosting and foraging;

e The number, size, and location of WTGs; and
e The time of year during which construction occurs.

Changes to the design capacity of the turbines would not alter the maximum-case scenario of potential impacts on
bats for Alternative A and all other action alternatives because the maximum-case scenario involves the maximum
number of WTGs (100) in the PDE. Changes to the proposed onshore substation site could modify the impacts of

Alternative A and all other action alternatives on bats. Since the DEIS was published, the substation area has been
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expanded, and the total approximate area of ground disturbance would be 7.7 acres (31,161 m?), or 1.8 acres
(7,122 m?) greater than the 5.9 acres (23,877 m?) assumed in the DEIS. The majority of ground disturbance would
occur in previously disturbed (paved) areas where no tree clearing would be needed (potentially 0.2 acre [809 m?]
may require tree clearing). The southern portion of the expanded substation area is wooded, and an additional

0.2 acre [809 m?] may need to be cleared, for a total of 6.1 acres (24,686 m?) of tree clearing. This 6.1 acres
(24,686 m?) of tree clearing is within the estimated 7 acres (28,328 m?) of tree clearing analyzed in the DEIS.

This assessment analyzes the maximum-case scenario; any potential variances in the proposed Project build-out
as defined in the PDE (i.e., number and size of WTGs and construction timing) would result in similar or lesser
impacts than described below. The sections below summarize the potential impacts of Alternative A on bats
during the various phases of the proposed Vineyard Wind 1 Project. Routine activities would include
construction, operations, maintenance, and decommissioning of the proposed Project, as described in Chapter 2.
BOEM prepared a BA for the potential effects on USFWS federally listed species, which found that the Proposed
Action was not likely to adversely affect, or had no effect, on listed species and/or their critical habitat

(BOEM 2020b).

Noise: Pile-driving noise and onshore and offshore construction noise associated with Alternative A alone is
expected to result in negligible impacts, Construction activity would be short-term, temporary, and highly
localized. Auditory impacts are not expected to occur as recent research has shown that bats may be less sensitive
to temporary threshold shifts than other terrestrial mammals (Simmons et al. 2016). Impacts, if any, are expected
to be limited to behavioral avoidance of pile driving and/or construction activity, and no temporary or permanent
hearing loss would be expected (Simmons et al. 2016).

In context of reasonably foreseeable environmental trends, combined noise impacts on bats from ongoing and
planned actions, including Alternative A, would likely be negligible.

Presence of Structures: The various types of impacts on bats that could result from the presence of structures,
such as migration disturbance and turbine strikes, are described in detail in Section A.8.4.1.1. Using the
assumptions in Table A-4, there could be up to 2,021 new WTGs on the OCS where few currently exist, of which
up to 100 would result from the proposed Project. The structures associated with Alternative A, and the
consequential negligible impacts would remain at least until decommissioning of the proposed Project is
complete. At this time, there is some uncertainty regarding the level of bat use of the OCS, and the ultimate
consequences of mortality, if any, associated with operating WTGs. However, as described above, existing data
from meteorological buoys provide the best opportunity to further define bat use of open-water habitat far from
shore where Vineyard Wind would site the proposed Project WTGs. Relatively few (372) bat passes were
detected at meteorological buoy sites and use was sporadic when compared to sites on offshore islands (Stantec
2016). While the significance level of impacts would remain the same, BOEM could further reduce potential
impacts by the following mitigation measures conditioned as part of the COP approval (see Appendix D):

o Deployment of acoustic bat detectors on a subset of WTGs and/or ESPs to refine our understanding of bat use
of the OCS and WDA.. Deployment configuration and number of detectors would be determined in
consultation with applicable stakeholders.

In context of reasonably foreseeable environmental trends, combined impacts on bats arising from the presence of
structures from ongoing and planned actions, including Alternative A, would likely be negligible given the
expected limited use of the OCS by migrating tree bats. A majority (approximately 95 percent) of these impacts
would occur as a result of structures associated with other future offshore wind development and not

Alternative A, as Alternative A would account for about 4.9 percent (100 of 2,021) of the new WTGs on the OCS.

Land disturbance: Impacts associated with construction of onshore elements of Alternative A could occur if
construction activities occur during the active season (generally April through October), and may result in injury
or mortality of individuals, particularly juveniles who are unable to flush from a roost, if occupied by bats at the
time of removal. According to the BA prepared for the USFWS (BOEM 2020b), tree clearing activities would
comply with the northern long-eared bat 4(d) rule, and no tree clearing would occur when juveniles are unable to
fly (June 1 through July 30), limiting the potential for direct injury or mortality from the removal of occupied
roost trees. There would be some potential for habitat impacts on bats as a result of the loss of potentially suitable
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roosting and/or foraging habitat. However, Alternative A would only remove 6.1 acres (24,686 m?) of marginal
quality habitat that is characterized by a cluttered understory, which limits its suitability. Further, a high-quality
contiguous block of potentially suitable habitat within the Hyannis Ponds WMA is located as near as 0.25 mile
(0.4 kilometer) from the site where forested habitat would be removed. BOEM anticipates that negligible impacts,
if any, would occur due to adherence to USFWS northern long-eared bat conservation measures and that
negligible habitat impacts would not result in individual fitness or population-level effects given the limited
amount of habitat removal and the presence of high-quality habitat within the Hyannis Ponds WMA in the
vicinity.

In context of the reasonably foreseeable environmental trends, the combined land disturbance impacts from
ongoing and planned actions, including Alternative A, would likely be negligible, as only a small amount of
habitat loss, if any, would be expected.

Other considerations: For temporary impacts, including the effects of onshore construction, it is likely that a
portion, possibly a majority, of such impacts from future activities would not overlap temporally or spatially with
Alternative A. However, some IPFs that may result in temporary impacts can also result in long-term to
permanent impacts that would likely be negligible. Vineyard Wind would likely leave onshore facilities in place
for future use (Chapter 2). There are no plans to disturb the land surface or terrestrial habitat during the course of
Proposed Action decommissioning. Therefore, onshore temporary impacts of decommissioning would be
negligible. However, Vineyard Wind would remove the offshore WTGs and ESPs. This impact would likely be
similar in nature, extent, and intensity to the impacts of WTG and ESP installation and would be negligible.

In summary, construction, installation, and decommissioning of Alternative A alone would have negligible
impacts on bats, especially if conducted outside the active season. The main significant risk would be from
operation of the offshore WTGs, which could lead to negligible long-term impacts in the form of mortality,
although BOEM anticipates this to be rare. The impact conclusions for ongoing and future non-offshore wind
activities are presented in Section A.8.4.1.2.

In context of reasonably foreseeable environmental trends in the area, impacts of individual IPFs resulting from
ongoing and planned actions, including Alternative A, would be negligible. Considering all the IPFs together,
BOEM anticipates that the impacts from ongoing and planned actions, including Alternative A, would result in
negligible impacts on bats in the geographic analysis area. The main drivers for this impact rating are ongoing
climate change and onshore habitat loss. Alternative A would contribute to the overall impact rating primarily
through the permanent impacts due to onshore habitat loss. Thus, the overall impacts on bats would likely be
negligible because no measurable impacts are expected due to the absence of bats within the WDA.

While the significance level of impacts would remain the same, BOEM could further reduce impacts with the
following mitigation measures conditioned as part of the COP approval (see Appendix D):

e Require that trees (greater than 3-inch [7.6-centimeter] diameter at breast height) not be cleared from June 1
to July 31. Should presence/probable absence surveys be conducted pursuant to current USFWS protocols and
no northern long-eared bats are documented, this measure may not be necessary for ESA compliance relative
to the species.

o Deploy acoustic bat detectors on a subset of WTGs and/or ESPs to refine our understanding of bat use of the
OCS and WDA.. Deployment configuration and number of detectors would be determined in consultation
with applicable stakeholders.

A.8.4.3. Consequences of Alternatives C, D1, D2 and F

The impacts resulting from individual IPFs associated with Alternatives C, D1, D2, and F would be similar to
those described under Alternative A. BOEM does not expect relocation of the six northernmost WTG locations
under Alternative C to the southern portion of the WDA to significantly change the potential impacts because the
total number of WTGs would remain the same, and the southern portion of the WDA does not include areas with
higher densities of bats. Under Alternatives D1, D2, and F, the WDA acreage would increase compared to
Alternative A. This could potentially lead to a slightly increased risk of individual migrating tree bats
encountering the WDA due to the larger Project footprint. However, given the infrequent and limited use of the
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OCS by bats during spring and fall migration, BOEM does not anticipate impacts to be different than those
described under Alternative A. While each of the alternatives would slightly change the potential impacts, the
impacts would not be expected to be materially different that those described under Alternative A—negligible.

The impacts of the construction and installation, operations and maintenance, non-routine activities, and
decommissioning of Alternative C would be practically identical to those of Alternative A. Based on the analysis
above, and under regular circumstances, Alternative C would have negligible temporary and long-term impacts on
bats. Under Alternatives D1, D2, and F, the WDA acreage would increase compared to Alternative A. This could
potentially lead to a slightly increased risk of migrating bats encountering the WDA due to the larger Project
footprint. While Alternatives D1, D2, and F would increase the acreage of the WDA, the long-term impacts from
this factor would likely remain negligible. While these alternatives may result in differing numbers of WTGs
and/or differing Project footprints, no significant increase in collision risk would be expected given the presumed
lack of use by migratory tree bat species.

In context of reasonably foreseeable environmental trends, the impacts of ongoing and planned actions, including
Alternatives C, D1, D2, or F, would be similar to those described under Alternative A (with individual IPFs
leading to negligible impacts). While Alternatives D1, D2, and F may be slightly more impactful than Alternative
A, the impacts under Alternatives C, D1, D2, and F would be practically identical to those under Alternative A.
The overall impacts on bats of ongoing and planned actions, including Alternatives C, D1, D2, or F, would be the
same level as under Alternative A—negligible. This impact rating is driven primarily by ongoing activities such
as climate change as well as limited disturbance and habitat removal associated with onshore construction. As
described above, Vineyard Wind’s existing commitments to mitigation measures and BOEM’s potential
additional mitigation measures could further reduce impacts, but would not change the impact ratings.

A.8.4.4. Consequences of Alternative E

With the exception of the number of WTGs, impacts of the construction and installation, operations and
maintenance, non-routine activities, and decommissioning of Alternative E would be practically identical to those
described under Alternative A. IPFs associated with the construction and installation of no more than 84 WTGs,
including pile-driving noise and temporary avoidance and displacement, would be reduced by approximately

16 percent compared to the maximum-case scenario under Alternative A, namely 100 WTGs. Should Alternative
A involve the use of taller 14 MW WTGs, an even greater reduction in the number of WTGs would result.
Although there is some correlative evidence from inland studies that bat mortality increases with tower height
(Barclay et al. 2007; Georgiakakis et al. 2012), fewer WTGs and wider space between WTGs may allow greater
opportunity for migrating tree bats (if present) to avoid WTGs. Overall, the expected negligible impacts on bats
would not be materially different than those described under Alternative A. The use of taller 14 MW WTGs may
have some potential to increase collision risk based on studies of terrestrial wind facilities (Barclay et al. 2007;
Georgiakakis et al. 2012). However, uncertainly exists around the degree to which bat mortality may increase
with increasing WTG tower height. Given the expected limited use of the OCS by migrating tree bats, impacts
would be expected to remain negligible.

In context of reasonably foreseeable environmental trends, the combined impacts on bats from ongoing and
planned actions, including Alternative E, would be similar to those described under Alternative A, with individual
IPFs leading to negligible impacts. While Alternative E may be slightly less impactful to bats than described
under Alternative A, the overall impacts of Alternative E on bats would be the same level as under the
Alternative A—negligible. This impact rating is driven primarily by ongoing activities such as climate change as
well as disturbance and habitat removal associated with onshore construction. As described above for

Alternative A, Vineyard Wind’s existing commitments to mitigation measures and BOEM’s potential additional
mitigation measures could further reduce impacts, but would not change the impact ratings.

A.8.4.5. Comparison of Alternatives

As discussed in the above sections, the anticipated negligible impacts associated with Alternative A alone do not
change substantially under Alternatives C through F. While the alternatives could slightly change the impacts on
bats within the WDA, ultimately the same construction, operations, and decommissioning impacts would still
occur. Alternative C would be expected to result in negligible impacts identical to those described under
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Alternative A with respect to bats. Alternatives D1, D2, and F have some potential to result in slightly more
impacts, but not materially different, negligible impacts than those described under Alternative A. Alternative E
may result in slightly fewer, but not materially different, negligible impacts than those described under
Alternative A.

In context of reasonably foreseeable environmental trends, impacts from ongoing and planned actions, including
any alternative, would likely be similar because the majority of impacts result from ongoing activities,
environmental trends, and other future offshore wind development. However, the differences in impacts among
the action alternatives should still be considered alongside the impacts of other factors. Therefore, impacts on bats
would be slightly greater, but not materially different, under Alternatives D1, D2, and F, and slightly lower, but
not materially different under Alternative E. The impacts resulting from individual IPFs associated with any
alternative would likely be negligible.

In conclusion, the overall impacts on bats from any alternative, including ongoing and planned actions, are
expected to be negligible. The main driver for this is the result of ongoing activities, disturbance and habitat
removal associated with onshore construction, and climate change, which are expected to lead to noticeable
temporary and permanent impacts across much of the geographic analysis area for bats, of which a small portion
is contributed by Alternative A.

A.8.4.6. Summary of Impacts of the Preferred Alternative

The Preferred Alternative is a combination of Alternatives C, D2, and E with certain mitigation measures. Under
the Preferred Alternative, the OECR would be located within existing roadways, thus avoiding all habitat and
resulting in no impact on terrestrial habitat or any known protected or rare habitats. In addition, the Preferred
Alternative would result in the clearing of 6.1 acres (24,685.9 m?) of pitch pine—oak habitat at the proposed
substation site. The Preferred Alternative would comply with no tree clearing (greater than 3-inch [7.6-centimeter]
diameter at breast height) from June 1 through July 31 (Appendix D). This could reduce impacts on bats, birds,
and other terrestrial wildlife. Should tree clearing need to be completed outside this window, species-specific
presence/probable absence surveys must be completed to address ESA-listed species concerns relative to the
northern long-eared bat. Construction, installation, and decommissioning of the Preferred Alternative would have
negligible impacts on bats, especially if conducted outside the active season.

Under the Preferred Alternative, the WDA would contain between 57 to 84 WTGs. This alternative would include
at least 16 percent fewer WTGs than the maximum-case scenario under Alternative A. The Preferred Alternative
would result in fewer WTGs, and the potential for wider space between WTGs may allow greater opportunity for
migrating tree bats (if present) to avoid WTGs. Although there is some evidence from inland studies that
increased blade height may result in increased mortality (Barclay et al. 2007; Georgiakakis et al. 2012), it is also
possible that Vineyard Wind could use higher capacity WTGs that are not necessarily taller than lower capacity
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Table A.8.4-1: Summary of Activities and the Associated Impact-Producing Factors for Bats

Baseline Conditions: Bats are terrestrial species that spend almost their entire lives on or over land. On occasion, tree bats may potentially occur offshore during spring and fall migration and under very specific conditions like low wind and high
temperatures. All eight species of bats that occur in coastal Massachusetts, including the northern long-eared bat, may be present near the onshore facilities. Cave bat species are experiencing drastic declines due to WNS, a fungal bat disease in the
United States resulting in mortality as high as 90 percent at some hibernation sites (Blehart et al. 2009; Gargas et al. 2009; Turner et al. 2011).

Use of the OCS by migrating tree bats is expected to be very low and limited to spring and fall migration periods.

Associated IPFs:
Sub-IPFs

Ongoing Activities

Future Non-Offshore Wind
Activities Intensity/Extent

Future Offshore Wind-related
Activities Intensity/Extent

Vineyard Wind 1 Project-related
Activities Intensity/Extent

Conclusion

Noise: Pile driving

Noise from pile driving occurs periodically
in nearshore areas when piers, bridges,
pilings, and seawalls are installed or
upgraded and would result in high-
intensity, low-exposure level, long-term,
but localized intermittent risk to bats in
nearshore waters. Auditory impacts are not
expected to occur as recent research has
shown that bats may be less sensitive to
temporary threshold shifts than other
terrestrial mammals (Simmons et al. 2016).
Habitat impacts (i.e., displacement from
potentially suitable habitats) could occur as
a result of construction activities, which
could generate noise sufficient to cause
avoidance behavior (Schaub et al. 2008).
Construction activity would be temporary
and highly localized.

Similar to ongoing activities,
noise associated with pile driving
activities would be limited to
nearshore waters, and these high-
intensity, but low-exposure risks
would likely not result in auditory
impacts. Some habitat impacts
(i.e., displacement from
potentially suitable foraging
habitats) could occur as a result
of construction activities, which
could generate noise sufficient to
cause avoidance behavior
(Schaub et al. 2008).
Construction activity would be
temporary and highly localized
and no population-level effects
would be expected.

Noise from pile driving would occur during
installation of foundations for offshore
structures at a frequency of 4 to 6 hours at a
time over a 6- to 12-year period. Under a
maximum-case scenario, construction would
occur 24 hours per day. Construction activity
would be short-term, temporary, and highly
localized. Impacts on migrating tree bats are
possible. No auditory impacts would be
expected to occur (Simmons et al. 2016). Pile
driving activities have some potential to result
in habitat-related impacts on individual
migrating tree bats. However, these impacts
are highly unlikely to occur, as little use of the
OCS is expected, and only during spring and
fall migration.

The Vineyard 1 Project has agreed to avoid
nighttime pile driving. Therefore, there would be no
contribution to this sub-IPF during construction,
operations, and decommissioning, and non-
measurable negligible impacts, if any, would be
expected.

The Proposed Action is expected to result in non-
measurable negligible impacts on bats through this sub-
IPF. The impacts of ongoing activities and future non-
offshore wind activities that occur in nearshore waters
would be greater than the expected impacts from future
offshore wind development, but would not be expected to
result in individual fitness or population-level effects. No
impacts would be expected to result through this sub-IPF
from the incremental impacts of the Proposed Action or
other future offshore wind development, given the
limited expected use of the OCS by migrating bats. In
context of reasonably foreseeable environmental trends,
combined impacts from this IPF on bats from ongoing
and planned actions, including Alternative A, would
likely be short-term, intermittent, highly localized, and
negligible. Impacts would be primarily driven by
construction activities in nearshore habitats.

Noise: Construction

Onshore construction occurs regularly for
generic infrastructure projects in the bats
geographic analysis area. There is a
potential for displacement caused by
equipment if construction occurs at night
(Schaub et al. 2008). Any displacement
would only be temporary. No individual or
population-level impacts would be
expected. Some bats roosting in the vicinity
of construction activities may be disturbed
during construction, but would be expected
to move to a different roost farther from
construction noise. This would not be
expected to result in any impacts, as
frequent roost switching is a common
component of a bat’s life history (Hann et
al. 2017; Whitaker 1998).

Onshore construction is expected
to continue at current trends.
Some behavioral responses and
avoidance of construction areas
may occur (Schaub et al. 2008).
However, no injury or mortality
would be expected.

Onshore construction could take place to lay
onshore transmission cable and rarely to make
repairs. This activity would occur
intermittently in the bats geographic analysis
area. Some behavior responses and avoidance
of construction areas may occur (Schaub et al.
2008) if construction occurs at night, but no
injury or mortality would be expected. Some
bats roosting in the vicinity of construction
activities may be disturbed during
construction, but would be expected to move
to a different roost farther from construction
noise. This would not be expected to result in
any impacts, as frequent roost switching is a
common component of a bat’s life history
(Hann et al. 2017; Whitaker 1998).

All onshore construction activities are expected to
occur during daylight hours, and as such, no
displacement would occur. Bats roosting in the
vicinity may be disturbed, but would be expected to
move to an alternate roost. Non-measurable
negligible impacts, if any, would be expected
(Hann et al. 2017; Whitaker 1998). While there is
some potential for onshore construction to occur at
night on an as-needed basis, impacts on foraging
bats arising from temporary displacement in the
vicinity of the construction activities would be
expected to remain negligible.

The Proposed Action is expected to result in non-
measurable negligible impacts, if any, on bats through
this sub-1PF. The impacts of ongoing and future non-
offshore wind activities would be expected to result in
highly localized, temporary, and short-term impacts only
if construction occurs at night. Similarly, onshore
construction associated with future offshore wind
development would result in temporary and localized
impacts only if construction occurs at night. In context of
reasonably foreseeable environmental trends, combined
impacts from this sub-IPF on bats from ongoing and
planned actions, including Alternative A, would be
expected to result in negligible impacts, if any, given the
limited amount of habitat conversion that would be
required.

Presence of structures: Migration
disturbances

Few structures are scattered throughout the
offshore bats geographic analysis area.
There is an assortment of navigation and
weather buoys and a handful of light towers
(NOAA 2020). Migrating bats can easily
fly around or over these sparsely distributed
structures, and no migration disturbance
would be expected. Bat use of offshore
areas is very limited and generally
restricted to spring and fall migration. Very
few bats would be expected to encounter

The infrequent installation of
future new structures in the
marine environment of the next
30 years is expected to continue.
As described under Ongoing
Activities, These structures
would not be expected to cause
disturbance to migrating tree bats
in the marine environment.

Offshore wind-related activities will add up to
2,066 towers (turbines and ESPs) plus buoys.
The structures will be patchily distributed and
spaced 1 nautical mile (1.9 kilometers) apart
allowing bats that are not flying above the
WTGs to fly through individual projects
without changing course or to make only
minor course corrections to avoid operating
WTGs. Bat use of offshore areas is very
limited and generally restricted to spring and
fall migration. Very few bats would be
expected to encounter structures on the OCS

Up to 100 turbines could be installed plus 2 ESPs.
Each could be spaced approximately 1 nautical mile
(1.9 kilometers) apart allowing for most bats that
are not flying above the towers to fly between
individual towers or make minor course
corrections. Bat use of offshore areas is very
limited and generally restricted to spring and fall
migration. Very few bats would be expected to
encounter structures associated with the Vineyard
Wind 1 Project and no population-level effects
would be expected. Given the limited anticipated
use of the OCS, the Proposed Action is expected to

Given the limited anticipated use of the OCS, the
Proposed Action is expected to result in non-measurable,
negligible impacts, if any, on bats through this sub-IPF.
Similarly, ongoing, future non-offshore wind, and future
offshore wind activities would not be expected to
appreciably contribute to this sub-1PF. In context of
reasonably foreseeable environmental trends, combined
impacts from this sub-IPF on bats from ongoing and
planned actions, including Alternative A, would be
negligible. Impacts, if any, would be primarily driven by
nearshore structures associated with ongoing activities
and non-offshore wind development.
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Associated IPFs:
Sub-IPFs

Ongoing Activities

Future Non-Offshore Wind
Activities Intensity/Extent

Future Offshore Wind-related
Activities Intensity/Extent

Vineyard Wind 1 Project-related
Activities Intensity/Extent

Conclusion

structures on the OCS and no population-
level effects would be expected.

and no population level effects would be
expected.

result in non-measurable, negligible impacts, if
any, on bats.

Presence of structures: Turbine strikes

Few structures are in the offshore bats
geographic analysis area. There is an
assortment of navigation and weather buoys
plus a handful of light towers (NOAA
2020). Migrating tree bats can easily fly
around or over these sparsely distributed
structures, and no strikes would be
expected.

The infrequent installation of
future new structures in the
marine environment of the next
30 years is expected to continue.
As described under Ongoing
Activities, these structures would
not be expected to result in
increased collision risk to
migrating tree bats in the marine
environment.

Bat use of offshore areas is very limited and
generally restricted to spring and fall
migration. Bats are very rare in the offshore
environment where future offshore wind
development may occur. Some tree bats may
pass through project areas during spring and
fall migration, and some bats may use the
structures (ESPs and turbine towers) to
opportunistically roost. However, due to the
rarity of bats in the offshore environment, the
turbines being widely spaced, and the
patchiness of projects, the likelihood of
collisions is low.

Up to 100 turbines could be installed plus 2 ESPs.
Each could be spaced approximately 1 nautical mile

(1.9 kilometers) apart allowing for most bats that
are not flying above the towers to fly between
individual structures or make minor course
corrections. However, due to the rarity of bats in
the offshore environment, and the turbines being

widely spaced, the likelihood of collisions is low.

Given the limited anticipated use of the OCS, the
Proposed Action is expected to result in non-
measurable negligible impacts.

Given the limited anticipated use of the OCS, the
Proposed Action is expected to result in non-measurable,
negligible impacts through this sub-IPF. Impacts from
ongoing and future non-offshore wind activities would
not be expected to result in impacts on bats, as bats
would avoid these stationary structures. Given the
number of potential structures associated with the full
build-out scenario, long-term impacts on migrating
individuals may occur as a result of future offshore wind
development. Population-level effects are unlikely due to
the rarity of bats in the offshore environment. The
incremental impacts of the Proposed Action are not
expected to contribute to impacts on bats. In context of
reasonably foreseeable environmental trends, combined
impacts from this sub-IPF on bats from ongoing and
planned actions, including Alternative A, would be
negligible impacts. Impacts, if any, would primarily be
driven by future offshore wind development.

Land disturbance: Onshore
construction

Onshore construction activities are
expected to continue at current trends.
Potential effects on individuals may occur
if construction activities include tree
removal when bats are potentially present.
Injury or mortality may occur if trees being
removed are occupied by bats at the time of
removal. Of particular sensitivity are
juveniles that are unable to flush from the
roost. While there is some potential for
habitat impacts associated with habitat loss,
no individual or population-level effects
would be expected.

Future non-offshore wind
development would continue to
occur at the current rate. This
development has the potential to
result in habitat loss, but would
not be expected to result in injury
or mortality of individuals.

A small amount of infrequent construction
impacts associated with onshore power
infrastructure would be required over the next
6 to 12 years to tie future offshore wind
energy projects to the electric grid. Typically,
this would require only small amounts of
habitat removal, if any. Impacts associated
with habitat loss or avoidance during
construction may occur (Schaub et al. 2008),
but no injury or mortality of individuals
would be expected.

The Project would require temporary habitat
alteration within an existing public utility ROW.
Clearing, grading, and excavations would
temporarily alter existing habitat, which is
primarily grassland and small shrubs. Onshore

construction associated with the Proposed Action is

expected to result in impacts ranging from

negligible, short-term, localized, non-biologically
significant behavioral responses to limited impacts

due to habitat loss and fragmentation. The noise

generated by construction activities, as well as the

physical changes to the space, could render an area
temporarily unsuitable for bats. Given the nature of
the existing habitat, its abundance on the landscape,

and the temporary nature of construction, the

temporary impacts on bats species that frequent this
forest edge/managed grassland ecosystem are not

expected to be measurable.

Onshore construction associated with the Proposed
Action is expected to result in negligible impacts due to
habitat loss and fragmentation. Onshore impacts from
ongoing and non-offshore activities are expected to result
in the same non-biologically significant behavior
responses, but across a greater temporal and spatial scale.
Future offshore wind, excluding the proposed Project,
would also be expected to cause only non-biologically
significant behavior responses. In context of reasonably
foreseeable environmental trends, combined impacts
from this IPF on bats from ongoing and planned actions,
including Alternative A, would be negligible, equal to
the sum of all these impacts. Impacts are anticipated to
result in no noticeable change to the condition of bats in
the geographic analysis area for bats.

Climate change: Warming and sea
level rise, storm severity/frequency

Storms during breeding and roosting season
can reduce productivity and increase
mortality. Intensity of this impact is
speculative.

No future activities were
identified within the bats
geographic analysis area other
than ongoing activities.

Impacts are the same as under Ongoing
Activities. See Section A.8.1 for the
contribution of these activities to climate
change.

Impacts are the same as under Ongoing Activities.

See Section A.8.1 for the contribution of these
activities to climate change.

In context of reasonably foreseeable environmental
trends, combined impacts from this sub-1PF on bats from
ongoing and planned actions, including Alternative A,
would contribute to impacts on bats through reduced
productivity and potentially increased mortality. Because
this sub-1PF is a global phenomenon, impacts on bats
would be the same for the Proposed Action, ongoing
activities, future non-offshore wind activities, and future
offshore wind activities. See Section A.8.1 for the
contribution of these activities to climate change.

Climate change:

Ocean acidification;

Warming and sea level rise, altered
habitat/ecology;

Warming and sea level rise, altered
migration patterns;

These sub-1PFs would have no impacts on
bats.

No future activities were
identified within the bats
geographic analysis area other
than ongoing activities.

Impacts are the same as under Ongoing
Activities. See Section A.8.1 for the
contribution of these activities to climate
change.

Impacts are the same as under Ongoing Activities.

See Section A.8.1 for the contribution of these
activities to climate change.

These sub-1PFs would not contribute to impacts on bats.
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Associated IPFs:
Sub-IPFs

Ongoing Activities

Future Non-Offshore Wind
Activities Intensity/Extent

Future Offshore Wind-related
Activities Intensity/Extent

Vineyard Wind 1 Project-related
Activities Intensity/Extent

Conclusion

Warming and sea level rise, property/
infrastructure damage;

Warming and sea level rise, protective
measures (barriers, sea walls);
Warming and sea level rise, storm
severity/frequency, sediment erosion,
deposition

Climate change: Warming and sea
level rise, increased disease frequency

Disease can weaken, lower reproductive
output, and/or Kill individuals. Some
tropical diseases will move northward.

Extent and intensity of this impact is highly

speculative.

No future activities were
identified within the bats
geographic analysis area other
than ongoing activities.

Impacts are the same as under Ongoing
Activities. See Section A.8.1 for the
contribution of these activities to climate
change.

Impacts are the same as under Ongoing Activities.
See Section A.8.1 for the contribution of these
activities to climate change.

This IPF may contribute to changes in the frequency and
distribution of bat diseases. Impacts are the same for the
Proposed Action, ongoing activities, future non-offshore
wind activities, and future offshore wind activities. See
Section A.8.1 for the contribution of these activities to

climate change.

ESP = electrical service platform; IPF = impact-producing factors; NOAA = National Oceanic and Atmospheric Administration; OCS = outer continental shelf; ROW = right-of-way; WNS = white nose syndrome; WTG = wind turbine generator
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A.8.5. Terrestrial and Coastal Fauna

A.8.5.1. No Action Alternative and Affected Environment

This section discusses existing conditions in the geographic analysis area for terrestrial and coastal fauna as
described in Table A-1 in Appendix A and shown on Figure A.7-1, namely, all land areas that would be disturbed
by the Proposed Action, plus a 0.5-mile (0.8-kilometer) buffer. BOEM expects the faunal resources in this area to
have small home ranges and impacts outside their home ranges to be unlikely to affect them. See Appendix A for
a discussion on birds and bats, and Section 3.1 for coastal habitats. Table A.8.5-1 describes baseline conditions
and the impacts, based on the IPFs assessed, of ongoing and future activities other than offshore wind, which is
discussed below.

The geographic analysis area for terrestrial and coastal fauna is within the Long Island-Cape Cod Coastal
Lowland Major Land Resource Area. Much of this area exhibits sandy soils, mixed hardwood-softwood forests,
and scrublands subject to periodic fires (USDA 2006). The geographic analysis area for terrestrial and coastal
fauna is dominated by developed land and pine-oak forest. Pine-oak forest is one of the most common habitat
types on Cape Cod. This habitat also predominates in the 365-acre (1.5 km?) Hyannis Ponds WMA, which is
managed for wildlife habitat and other non-consumptive uses. Therefore, terrestrial fauna have access to high
quality, unfragmented habitat in a portion of the analysis area. Much of the other habitat in the geographic
analysis area is already fragmented and/or developed for human uses, including roads, utility right-of-way
(ROW), an airport, and commercial and light industrial operations. Because the geographic analysis area has been
heavily developed for decades, habitat quality in the vicinity, and therefore the potential suitability for use by
native fauna, has been degraded. Past activities have been taken into consideration in defining the baseline
conditions of the resource (Table A.8.5-1).

COP Tables 6.1-1, 6.1-3, and 6.1-4 (Volume I11; Epsilon 2020b) list terrestrial and coastal faunal resources that
are known to occur near the geographic analysis area. Common species known to inhabit pine-oak forests that can
be found within the geographic analysis area are discussed in Appendix E, Section E.5.2. The proposed Project
would not encounter any known populations or habitats of terrestrial wildlife listed as threatened or endangered
by the Commonwealth of Massachusetts or the U.S. Fish and Wildlife Service. The northern red-bellied cooter
(Pseudemys rubriventris) is listed as a federal and state endangered species. This population is more than 13 miles
(21 kilometers) from the geographic analysis area and is unlikely to be present in the geographic analysis area
(MNHESP 2016). Partially due to extensive management efforts by the Massachusetts Division of Fisheries and
Wildlife and its partners, the population appears likely to be slowly growing (MNHESP 2016).

The OECR and the proposed substation site would not contain and/or cross any freshwater or wetland resources;
however, several wetlands and freshwater ponds lie within the 0.5-mile (0.8-kilometer) buffer. Of the
approximately 48,000 acres (194.2 km?) of wetlands in Massachusetts, approximately 1,250 acres (5.1 km?) were
changed to other land cover types between 1991 and 2005 (Commonwealth of Massachusetts 2016). The
geographic analysis area for terrestrial and coastal fauna is in a densely developed part of the state with several
nearby wetlands. In the area within approximately 1.5 miles (2.4 km?) from the geographic analysis area, the
Massachusetts Department of Environmental Protection has identified 0.13 acre (526.1 m?) of wetland loss from
2001 to 2012, the most recent year for which wetland maps are available, and no wetland loss within the
geographic analysis area itself (MassDEP 2017).

Ongoing activities related to land disturbance periodically affect terrestrial and coastal fauna in the geographic
analysis area. For example, ground-disturbing activities contribute to elevated levels of erosion and
sedimentation, but not to a degree that affects terrestrial and coastal fauna. Periodic clearing of shrubs and tree
saplings along existing utility ROW causes disturbance and temporary displacement of mobile species and may
cause injury or mortality of less-mobile species, although this is not known to be a concern at a population level.
Periodically, undeveloped parcels are cleared and developed for human uses, permanently changing the condition
of those parcels as habitat for terrestrial fauna. Maintenance of existing roads and public utilities will continue
indefinitely. Outside currently protected areas, the conversion of natural areas to developed residential,
commercial, and industrial uses is likely to continue. Climate change, influenced in part by greenhouse gas
(GHG) emissions, is altering the seasonal timing and patterns of species distributions and ecological relationships,
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likely causing permanent changes of unknown intensity. Climate change, sea-level rise, and other ongoing
activities and planned actions could also affect the land-sea interface, including beaches that provide habitat for
several species. Because the offshore components of the proposed Project have no potential impacts on terrestrial
and coastal fauna other than certain avian species, this section does not discuss offshore activities.

Under the No Action Alternative, the proposed Project would not be built. If the Vineyard Wind 1 Project is not
approved, then impacts from the proposed Project (Section A.8.5.2) would not occur as proposed. However, the
state demand that the Vineyard Wind 1 Project would have filled, if approved, could likely be met by other
projects in the southern New England region, some of which may intersect the geographic analysis area for
terrestrial and coastal fauna. Impacts from ongoing, future non-offshore wind, and future offshore wind activities
would still occur (Table A.8.5-1). Therefore, impacts on terrestrial and coastal fauna may still occur and may even
be similar to those that would occur if the proposed Project were built, but the exact impacts would not be the
same due to temporal and geographical differences.

A.8.5.1.1. Future Offshore Wind Activities (without Proposed Action)

Vineyard Wind has proposed a future project that would likely overlap the geographic analysis area for terrestrial
and coastal fauna. The impacts of this future offshore wind activity on terrestrial and coastal fauna would be of
the same type as those of the Proposed Action discussed below.

A.8.5.1.2. Conclusions for the No Action Alternative

Under the No Action Alternative, terrestrial and coastal fauna would continue to follow current regional trends
and respond to current and future environmental and societal activities. The current state of local terrestrial and
coastal fauna resources is generally stable, although fauna are subject to disturbance from ongoing activities in the
geographic analysis area for terrestrial and coastal fauna. Land disturbance from onshore construction periodically
causes temporary and permanent habitat loss, temporary displacement, injury, and mortality, resulting in small
short-term impacts on terrestrial and coastal fauna. Climate change, influenced in part by GHG emissions, is
altering the seasonal timing and patterns of species distributions and ecological relationships, likely causing
permanent impacts of unknown intensity. Considering current conditions and the modest pace of development in
the geographic analysis area, terrestrial fauna resources are expected to remain generally stable under the No
Action Alternative.

BOEM anticipates that the impacts of ongoing activities, especially land disturbance and climate change, would
be minor to moderate. In addition to ongoing activities, planned actions other than offshore wind may also
contribute to impacts on terrestrial and coastal fauna. Planned actions other than offshore wind primarily include
increasing onshore construction, although no particular future construction projects were identified within the
geographic analysis area for terrestrial and coastal fauna; BOEM anticipates that the impacts of planned actions
other than offshore wind would be negligible to minor. BOEM expects the combination of ongoing activities and
planned actions other than offshore wind to result in minor to moderate impacts on terrestrial and coastal fauna,
primarily driven by land disturbance and climate change.

Future offshore wind activities—if any enter the geographic analysis area for terrestrial and coastal fauna—could
cause impacts (e.g., displacement, mortality, habitat loss) that would be similar to the impacts of the proposed
Project alone. Considering all the IPFs together, BOEM anticipates that the overall impacts associated with future
offshore wind activities combined with ongoing activities, reasonably foreseeable environmental trends, and
planned actions other than offshore wind in the geographic analysis area would result in moderate impacts,
primarily through land disturbance and climate change. Future offshore wind activities—if any enter the
geographic analysis area for terrestrial and coastal fauna—are expected to contribute to the impacts through land
disturbance, although the majority of this IPF would be attributable to ongoing activities.

A.8.5.2. Consequences of Alternative A

The following proposed-Project design parameters (Appendix G) would influence the magnitude of the impacts
on terrestrial and coastal fauna:

e The routing variants within the OECR
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e The time of year during which construction occurs

Changes to the design capacity of the turbine to be used would not alter the maximum potential impacts on
terrestrial and coastal fauna for Alternative A, nor any other action alternative, because such changes would not
alter the onshore activities and the proposed offshore activities have no potential impacts on terrestrial and coastal
fauna. Changes to the proposed onshore substation site could modify the impacts of Alternative A and all other
action alternatives on terrestrial and coastal fauna, as described below regarding land disturbance.

This assessment analyzes the maximum-case scenario; any potential variances in construction activities or in the
parameters listed above would result in similar or lesser impacts than described below. For instance, summer and
fall months (May through October) constitute the most active season for terrestrial fauna in this area, especially
for reptiles and amphibians. Therefore, construction during months in which terrestrial and coastal fauna are not
present, not breeding, or less active would have lesser impacts on terrestrial and coastal fauna than construction
during more active times.

Alternative A has one landfall site and associated OECR connecting the underground vault at the landfall site to
the new proposed substation site (Figure 2.1-1). The OECR is colocated with existing, previously disturbed linear
corridors (e.g., public road ROW), allowing the export cable to be buried below grade (COP Volume I, Section 3;
Epsilon 2020a). The proposed OECR would be located under existing paved roadway in residential and
commercial areas with sufficiently wide shoulders that has little to no terrestrial wildlife habitat. The proposed
OECR, which runs from the Covell’s Beach landfall site to the Barnstable Switching Station for approximately
5.3 miles (8.5 kilometers), would be located entirely within existing roadways until entering the proposed
substation site (Epsilon 2018c). The OECR would include crossing a parcel subject to Article 97 of the
Constitution of the Commonwealth of Massachusetts, and land acquired by the Town of Barnstable for
conservation/open space purposes. Covell’s Beach is also subject to Article 97, requiring approval of the
legislature for any disposition of parkland; such legislation was approved by the legislature and signed into law on
July 31, 2019 (2019 Mass. Acts 44). The proposed Project’s substation site would be located on the eastern
portion of a partially developed site within the Independence Park commercial/industrial area in the Town of
Barnstable. In addition to existing buildings and parking areas, the site includes locally common pine-oak forest
habitat. The proposed Project would not encounter wetlands, freshwater bodies, or the Hyannis Ponds WMA, so
there would be no impact on these habitats.

Impacts on terrestrial and coastal fauna from Alternative A alone would include temporary consequences resulting
from habitat alteration, increased noise and vibration, and possibly physical contact resulting in injury or mortality
to individuals.

Alternative A could affect terrestrial and coastal fauna through the following primary IPFs.

Land disturbance: Onshore construction of the proposed Project would disturb up to 15.5 acres (62,726 m?),
possibly resulting in small temporary impacts on terrestrial and coastal fauna during construction such as
disturbance, displacement, and potential injury and/or mortality of individuals.

Collisions between animals and vehicles or construction equipment might cause mortality. BOEM expects this to
be rare, as most individuals would likely avoid the noise and vibration of the construction areas. However,
animals with limited mobility, especially reptiles and amphibians (COP Volume I1l, Table 6.1-1, Section 6.1.1.2;
Epsilon 2020b), may be vulnerable to this type of impact, and BOEM anticipates little to no impact on
populations in light of the limited construction footprint.

The proposed OECR lies within existing roadways until entering the proposed substation site (Epsilon 2018c),
thus avoiding all habitat in the OECR resulting in no impact on terrestrial habitat or any known protected or rare
habitats. Vineyard Wind would consult with local officials to develop and implement procedures to restore any
previously undeveloped areas disturbed by construction (COP Volume 111, Section 6.1.2.1.5; Epsilon 2020b).

The proposed Project would not involve permanent habitat alteration in the OECR, but construction of the
substation site would permanently convert 6.1 acres (24,686 m?) of forested habitat into developed land. The
DEIS assessed the potential impacts of building a substation of up to 7 acres (28,328 m?) in size within a
completely forested site. Vineyard Wind has increased the substation site area to 8.6 acres (34,601 m?), of which
only 7.7 acres (30,999 m?) would involve ground disturbance that could result in a slight increase in temporary
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displacement and potential injury or mortality of terrestrial fauna during construction. Of the 7.7 acres

(30,999 m?) of ground disturbance, 6.1 acres (24,686 m?) would involve permanent habitat conversion, in this
case from forested habitat to developed land. These changes would be expected to have a minimal effect on
terrestrial fauna, because this type of forest habitat is common across Cape Cod and is available as a high quality,
contiguous block in the nearby Hyannis Ponds WMA, which lies as near as 0.25 mile (0.4 kilometer) from the
proposed substation area.

BOEM would not expect normal operations and maintenance activities to involve further habitat alteration or
otherwise impact terrestrial fauna. Vineyard Wind would typically accomplish maintenance and any necessary
repairs through manholes at the splice vaults for the transmission line, within the fenced area of the substation
site, or well within the existing public utility ROW. Management of the existing utility ROW would continue to
involve periodic removal of tree saplings, possibly through mowing and/or prescribed fire. Vineyard Wind would
likely leave onshore facilities in place for future use (Chapter 2); there are no plans to disturb the land surface or
terrestrial habitat during decommissioning. The presence of onshore construction equipment could temporarily
prevent or deter animals from approaching or crossing the site of a given non-routine event. Impacts on terrestrial
and coastal fauna would be temporary, lasting only as long as repair or remediation activities necessary to address
these non-routine events, and BOEM expects them to be negligible.

The land disturbance involved in Alternative A alone would result in minor habitat alteration, mortality, and
temporary displacement of terrestrial and coastal fauna from the proposed substation site.

In context of reasonably foreseeable environmental trends, the impacts on terrestrial and coastal fauna of
Alternative A alone may add to the impacts of ongoing and future land disturbance. Impacts due to onshore land
use changes are expected to include a gradually increasing amount of habitat alteration and habitat loss, likely
changing the composition of local faunal assemblages and possibly reducing the local abundance of terrestrial
fauna. The future extent of land disturbance from ongoing activities and future non-offshore wind activities over
the next 30 years is not known with as much certainty as the extent of land disturbance that would be caused by
Alternative A, but, based on regional trends, is anticipated to be similar to or greater than that of Alternative A. If
a future project were to cross the geographic analysis area or even be collocated (partly or completely) within the
same terrestrial ROW corridor that Alternative A would use, then the impacts of those future projects on
terrestrial and coastal fauna would of the same type as those of Alternative A alone; the degree of impacts may
increase, although the location and timing of future activities would influence this. For example, repeated
construction in a single ROW corridor would be expected to have less impact (e.g., displacement, mortality,
habitat loss) on terrestrial and coastal fauna than construction in an equivalent area of undisturbed habitat. In
context of reasonably foreseeable environmental trends, combined land disturbance impacts on terrestrial and
coastal fauna from ongoing and planned actions, including Alternative A, would likely be minor to moderate.

Noise: Construction noise and vibration could lead to the disturbance and temporary displacement of mobile
species. Displaced individuals would likely return to the affected areas once the noise and vibration has ended
(COP Volume Ill, Section 6.1.2.1.2; Epsilon 2020b). It is possible that individuals could experience repeated
stress events if they returned to the site at night, when construction has paused, only for construction to drive them
away again in the morning. BOEM expects these impacts to be limited and temporary in nature, and therefore
minor. Normal operation of the substation would generate continuous noise, but BOEM expects negligible
associated impacts in the context of existing commercial and industrial noises near the proposed substation.

The impacts on terrestrial and coastal fauna of noise from Alternative A alone may or may not add to the impacts
of other anthropogenic noise. Terrestrial fauna may habituate to noise so that it has little to no effect on their
behavior or biology (Kight and Swaddle 2011). Considering that the geographic analysis area for terrestrial and
coastal fauna is mostly developed and contains many roads, terrestrial fauna in this area are likely to be already
subject to anthropogenic noise. Overall, the impacts on terrestrial and coastal fauna from noise from ongoing and
planned actions, including Alternative A, are anticipated to be minor.

Climate change: Climate change would contribute to impacts on terrestrial and coastal fauna, primarily due to
existing global and regional climate trends. Although sources of GHG emissions contributing to regional and
global climate change mostly occur outside the geographic analysis area for terrestrial and coastal fauna,
terrestrial and coastal fauna may be affected by warming, sea level rise, and altered habitat/ecology. Climate
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change is altering the seasonal timing and patterns of species distributions and ecological relationships, likely
causing permanent impacts of unknown intensity (Friggens et al. 2018). See Section A.8.1 for details on the
expected contribution of offshore wind activities to climate change. BOEM anticipates that Alternative A alone
would have no measurable influence on this IPF. Because this IPF is a global phenomenon, the impacts through
this IPF would be the same as those under the No Action Alternative. The intensity of impacts on terrestrial and
coastal fauna resulting from climate change are uncertain, but are anticipated to be minor to moderate.

In summary, the activities associated with the proposed Project may affect terrestrial and coastal fauna through
temporary disturbance and injury or mortality and permanent conversion of a small proportion of the overall
habitat available regionally. Considering the avoidance, minimization, and mitigation measures proposed,
construction of Alternative A alone would likely have minor impacts on terrestrial and coastal fauna. The impact
conclusions for ongoing and future non-offshore wind activities are presented in Section A.8.5.1.2.

In the context of other reasonably foreseeable environmental trends and planned actions in the area, impacts
resulting from individual IPFs would range from minor to moderate. Considering all the IPFs together, BOEM
anticipates that the combined impacts from ongoing and planned actions, including Alternative A would likely be
moderate impacts on terrestrial and coastal fauna in the geographic analysis area. The main drivers for this
impact rating are ongoing and future land disturbance, ongoing climate change, and the land disturbance
attributable to Alternative A. Alternative A would contribute to the overall impact rating primarily through the
temporary displacement, mortality, and temporary to permanent habitat loss due to construction of the onshore
export cable and substation. Thus, the overall impacts on terrestrial and coastal fauna would likely be moderate
because the measurable impacts expected would be small and/or the resource would likely recover completely
when the impacting agent is gone and remedial or mitigating action is taken.

A.8.5.3. Consequences of Alternatives C, D1, D2, E, and F

The impacts on terrestrial and coastal fauna of Alternatives C, D1, D2, E, or F alone would be practically identical
to those under Alternative A alone because these alternatives differ only with respect to offshore components, and
offshore components of the proposed Project have no potential impacts on terrestrial and coastal fauna. The
impacts resulting from individual IPFs associated with Alternatives C, D1, D2, E, and F alone on terrestrial and
coastal fauna through land disturbance are expected to be minor. For the same reason, the overall combined
impacts on terrestrial and coastal fauna from ongoing and planned actions, including Alternatives C, D1, D2, E,
and F, would be practically identical to those under Alternative A and would likely be moderate.

A.8.5.4. Comparison of Alternatives

With respect to terrestrial and coastal fauna, the impacts associated with all action alternatives alone are identical
(minor) because the alternatives only differ in offshore components, and offshore components of the proposed
Project have no potential impact on terrestrial and coastal fauna. Under the No Action Alternative, the proposed
Project would not be built and the impacts from the proposed Project would not occur as proposed. However, the
demand for offshore wind power that the Vineyard Wind 1 Project would have filled, if approved, could likely be
met by other projects in the southern New England region, some of which may intersect the geographic analysis
area for terrestrial and coastal fauna and cause impacts similar to those described above.

In context of reasonably foreseeable environmental trends and planned actions, impacts on terrestrial and coastal
fauna under any action alternative would be practically identical. Ongoing climate change will also contribute to
impacts on terrestrial and coastal fauna. In this context, the overall impacts of any action alternative would likely
be slightly greater than the incremental impacts of any alternative alone, and would likely be moderate.

A.8.5.5. Summary of Impacts of the Preferred Alternative

The Preferred Alternative would be a combination of Alternatives C, D2, and E with mitigation measures in
Appendix D. The Preferred Alternative would be located within existing roadway ROWSs, thus resulting in no
habitat alteration or disruption to quality habitat and would not pass through any known protected or rare habitats.
The Preferred Alternative would result in the permanent habitat conversion of 6.1 acres (24,686 m?) of pitch pine-
oak habitat for the proposed substation site. The Preferred Alternative would not pass near wetlands and streams,
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so there would be no risk of sedimentation or other impacts on these types of resources. Overall, considering the
avoidance, minimization, and mitigation measures included in the Preferred Alternative (including Vineyard
Wind’s voluntary measures), construction under the Preferred Alternative would likely have minor impacts on
terrestrial and coastal fauna. BOEM expects negligible impacts on terrestrial fauna from operations and
maintenance. Vineyard Wind would likely leave onshore facilities in place for future use (Chapter 2). There are
no plans to disturb the land surface or terrestrial habitat during the course of decommissioning; therefore, impacts
of decommissioning would be negligible.
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Table A.8.5-1: Summary of Activities and the Associated Impact-Producing Factors for Terrestrial and Coastal Fauna

BOEM expects the faunal resources in this area to have small home ranges and therefore impacts outside their home ranges are unlikely to affect them.
The geographic analysis area for terrestrial and coastal fauna is located within the Long Island-Cape Cod Coastal Lowland Major Land Resource Area. Much of this area exhibits sandy soils, mixed hardwood-softwood forests, and scrublands subject to

periodic fires.

Pine-oak forest is one of the most common habitat types on Cape Cod. This habitat also predominates in the 365-acre (1.5 km?) Hyannis Ponds WMA, which is managed for wildlife habitat and other non-consumptive uses. Therefore, terrestrial fauna
have access to high quality, unfragmented habitat. Much of the other habitat in the geographic analysis area is already fragmented and/or developed for human uses, including roads, utility ROW, an airport, and commercial and light industrial operations.
Because the geographic analysis area has been heavily developed for decades, habitat quality in the vicinity, and therefore the potential suitability for use by native fauna, has been degraded.

Of the approximately 48,000 acres (194.2 km2) of wetlands in Massachusetts, approximately 1,250 acres (5.1 km2) were changed to other land cover types from 1991 to 2005 (Commonwealth of Massachusetts 2018). The geographic analysis area is in a
densely developed part of the state with several nearby wetlands. Within approximately 1.5 miles (2.4 kilometers) from the geographic analysis area, the Massachusetts Department of Environmental Protection has identified 0.13 acres (526.1 m2) of
wetland loss from 2001 to 2012, the most recent year for which wetland maps are available, and no wetland loss within the geographic analysis area itself (MassDEP 2017).

Associated IPFs:

Ongoing Activities

Future Non-Offshore Wind

Future Offshore Wind-related

Vineyard Wind 1 Project-related

Conclusion

sedimentation

usually not to a degree that affects terrestrial and
coastal fauna, assuming that industry standard BMPs
are implemented.

geographic analysis area other
than ongoing activities.

overlap the geographic analysis area
for terrestrial and coastal fauna. The
impacts of this future offshore wind
activity on terrestrial and coastal
fauna would be similar to the
impacts of the Proposed Action
alone.

erosion and sedimentation. With
BMPs, BOEM anticipates the
Proposed Action would cause a
negligible impact on terrestrial and
coastal fauna through erosion and
sedimentation.

Sub-IPFs Activities Intensity/Extent Activities Intensity/Extent Activities Intensity/Extent
Land disturbance: |Periodic ground-disturbing activities contribute to No future activities were Vineyard Wind has proposed a The Proposed Action would not The Proposed Action would lead to a negligible impact on terrestrial and coastal fauna
Erosion and elevated levels of erosion and sedimentation, but identified within the future project that likely would encounter habitats sensitive to through erosion and sedimentation. Ongoing activities typically do not cause impacts on

terrestrial and coastal fauna through this sub-IPF. Other offshore wind activities within the
geographic analysis area may cause impacts similar to those of the Proposed Action. In
context of reasonably foreseeable environmental trends, combined erosion and sedimentation
impacts on terrestrial and coastal fauna from ongoing and planned actions, including the
Proposed Action, would likely be negligible.

construction

associated with new development and maintenance
occurs, potentially leading to the disturbance and
temporary displacement of mobile species. These
impacts are likely small in the context of existing
vehicle, commercial, and industrial noises in the
analysis area.

could lead to the disturbance and
temporary displacement of mobile
species. BOEM expects these
impacts to be limited and temporary
in nature, and therefore minor.

Land disturbance: |Periodic clearing of shrubs and tree saplings along See above. See above. During onshore construction, the | The Proposed Action would lead to minor impacts of disturbance, displacement, and potential
Onshore existing utility ROWSs causes disturbance and Proposed Action would cause injury and/or mortality on terrestrial and coastal fauna as a result of onshore construction.
construction temporary displacement of mobile species and may disturbance, temporary Ongoing activities periodically cause similar minor impacts on terrestrial and coastal fauna.
cause direct injury or mortality of less-mobile species, displacement, and potential injury |Other offshore wind activities within the geographic analysis area may cause impacts similar
resulting in short-term impacts that are less than and/or mortality of fauna up to to those of the Proposed Action. In context of reasonably foreseeable environmental trends,
noticeable. Continual development of residential, 15.5 acres (62,726 m?), resulting in {combined onshore construction impacts (disturbance, displacement, injury, mortality) on
commercial, industrial, solar, transmission, gas minor temporary impacts. During |terrestrial and coastal fauna from ongoing and planned actions, including the Proposed Action,
pipeline, onshore wind turbine, and cell tower operations and maintenance, similar |would likely be minor. Repeated construction in any particular area would be expected to
projects also causes disturbance, displacement, and impacts could occur in parts of this |have less impact (e.g., displacement, mortality, habitat loss) on terrestrial and coastal fauna
potential injury and/or mortality of fauna, resulting in area where maintenance activities |than construction in an equivalent area of undisturbed habitat.
small temporary impacts. are needed.
Land disturbance: |Periodically, undeveloped parcels are cleared and See above. See above. In the course of construction, the  [The Proposed Action would lead to a minor permanent impact on terrestrial and coastal fauna
Onshore, land use [developed for human uses, permanently changing the Proposed Action would convert through converting up to approximately 6.1 acres (24,686 m?) of forest to developed land.
changes condition of those parcels as habitat for terrestrial approximately 6.1 acres Ongoing activities periodically add to permanent impacts on terrestrial and coastal fauna
fauna. Continual development of residential, (24,686 m?) of forest to developed |through land use changes. Other offshore wind activities within the geographic analysis area
commercial, industrial, solar, transmission, gas land, resulting in a minor may cause impacts similar to those of the Proposed Action. In context of reasonably
pipeline, onshore wind turbine, transportation permanent impact of habitat loss.  |foreseeable environmental trends, combined land use change impacts on terrestrial and coastal
infrastructure, sewer infrastructure, and cell tower fauna from ongoing and planned actions, including the Proposed Action, are expected to
projects could permanently convert various areas. include a gradually increasing amount of habitat loss, resulting in minor to moderate impacts
on terrestrial and coastal fauna. Collocation of multiple uses in any particular developed area
would be expected to have less impact on terrestrial and coastal fauna than developing an
equivalent area of undisturbed habitat.
Noise: Onshore |Periodically, construction noise and vibration See above. See above. Construction noise and vibration ~ |The Proposed Action would lead to minor temporary impacts of disturbance and displacement

of terrestrial and coastal fauna as a result of noise from onshore construction. Ongoing
activities periodically cause similar impacts. Other offshore wind activities within the
geographic analysis area may cause impacts similar to those of the Proposed Action. In
context of reasonably foreseeable environmental trends, combined noise impacts (disturbance,
displacement) on terrestrial and coastal fauna from ongoing and planned actions, including the
Proposed Action, would likely be minor.
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Associated IPFs:
Sub-I1PFs

Ongoing Activities

Future Non-Offshore Wind
Activities Intensity/Extent

Future Offshore Wind-related
Activities Intensity/Extent

Vineyard Wind 1 Project-related
Activities Intensity/Extent

Conclusion

Climate change:
Warming and sea
level rise, altered
habitat/ecology

Climate change, influenced in part by greenhouse gas
emissions, is altering the seasonal timing and patterns
of species distributions and ecological relationships,

likely causing permanent changes of unknown
intensity gradually over the next 30 years.

See above.

Impacts are the same as under
Ongoing Activities. See Appendix A
Section A.8.1 for the contribution of
future offshore wind activities to
climate change.

Impacts are the same as under
Ongoing Activities. See Appendix
A Section A.8.1 for the contribution
of the Proposed Action to climate
change.

of these activities to climate change.

This sub-IPF is altering the seasonal timing and patterns of species distributions and

ecological relationships of terrestrial and coastal fauna. The intensity of impacts resulting from
climate change is uncertain, but would likely be minor to moderate. Because this sub-IPF is a
global phenomenon, impacts on terrestrial and coastal fauna though this sub-IPF would be the
same for the Proposed Action, ongoing activities, future non-offshore wind activities, and
future offshore wind activities. See Appendix A Section A.8.1 for the combined contribution

BMP = best management practice; BOEM = 